ks

ot 5

2 .
PRTTPUPPRRPING | 7~ SR A

PO W

R T TR T X ol

= T X = o
e R T il 2 o T ata N R 3 B TR
Kt 7R A F S e S S S S TR R T T NP R R

; i
FARELYE YAl K §1, P T 5,

SR A e
R X -y

AD-757 34C
IMPROVED LONG-TERM PRESERVATICON
SYSTEM FOR SHIPS' TOPSIDES AND

SUPERSTRUCTURES

Harold E. Achilles

Naval Ship Research and Development Center
Annapolis, Maryland

February 1973

DISTRIBUTED BY:

Natioxal Technical Informatien Service
U. S. DEPARTMENT OF COMMERCE
5285 Port Royal Road, Springfield Va. 22151

A R bR A Bt Lt ot AN Bl iy L T ki by LAk B i b s s i 20

Thag

Ny
by

[t

PR SA,

Ol st Sl S

Y]

ety
3 {1

i b A

o

=

el

bl

TN

SARRTAAN DR AN

o




e . - et N ke e =
Y —= - . e ——— ———
I e T == "2 e = -~
“:g ?
=
3. B
ER: 2 =
2 B
sET. T

AR P

e

s
'm\i

T SN, YT
ut / N b M it g iy & W, vy P
A
.‘?&w

B

e
SRR
2 ¥y
a\h&’.:i

VT ; ?
. e,
L g ath B s N
Gt AR TN S kb &) W RN . (eI RA G
et Tl W' ) Tt v
oA N LARRRLE ]
] AR
R
py 1Y

Inmproved, Long.Tefzanreservation System for Shftpa' Topsides

and Superstructures

2 RS

HAVAL SHIP RESEARGH AND DEVELOPMENT GENTER

Bethesda, Md. 20534

Report 3927

Al
4

IMPROVED LONG-TERM PRESERVATION SYSTEM
FOR
SHIPS!TOPSIDES AND SUPEKSTRUCTURES

R

by
Harold E. Achilles

444
AD757340

Approved for public release; distribution -:a:imited.

d.. o~ MATERIALS DEPARTMENT
Annapolis

RESEARTH AND DEVELOPMENT REPORT

Reprodyiea by

NATIONAL TECHNICAL
INFUCS'F;MATION SERVICE

Dartvent of Commers
Somnghield Va 72151 ¢

February 1973 Report 38927

iwwn mii.n

Vam

) :
9 3
. :
3 3

= et Reaansy "'7 e B T O A R T e gy e r N 2. G e — .
o e S e T T ST T ST ZN S A NS A S e

1,

opTRTY uimmmmwummmmﬁmﬂmmmﬁmmmmm‘mmsmz»mmmmmmMmm;rm‘m‘ SO R ERRP I AR, 0 AU S S s

m

sttt



e ”"‘W 23 e el i Sl a3 ——
S w‘ﬁ“%‘ﬁ;gﬁ(m%‘éﬁhi%% %;% l:_itg;;j—i;%?:;i:‘\% Fessmat

!
The Naval hip Research and Development Center is & U. S. Navy ceater for leboratory 1
=fiort directed st echievieg improved ses and air vehicles. It was formed in March 1967 by
. nerging the David Taylor Model Basin et Carderock, Meryland with the Marine Engineening 4
L-sbcratory at Anaapolis, Marvland
Neaval Ship RoJearch and Development Center ’ '5 =
= Betheads, Md. 20034 L :
. MAJOR HSRDC ORGANIZATIONAL COMPONENTS C %
i COMMANDER 2
TECHNICAL DIRECTOR
* REPORT ORIGINATOR :
H =3
i . =
OFFICEP-IN-CHARGE I OFFICER-IN-CHARGE -
N CARDEROCK ANNAPOLIS z
o | o ; =
= i %f
b SYSTEMS 2
& DEVELOPMENT ] E
B DEFARTMENT g
: n =
P E
A T T "E
£ SHIP PERFORMANCE AVIATION AND } =
DEPARTMENT SURFACE EFFECTS _ E
M= 15 DEPARTMENT k-
A STRUCTURES COMPUTATION ‘ E
: w DEPARTMENT
-
E s acustcs R |
: DEPARTMENT .
st w . DEPARTMENT 7
CENTRAL i
wrerns X NSTRMBTATION
: 3 DEPARTMENT
A .
i )
z
3 3 - H
s
3 i
}
l‘, -




N ; SNisbaanenus ;I: ZTESIER = 2L ’ e e ot o S, I i < =g @ &%—gﬁ*‘r’gﬁ -,;;*- ;% t«:;_:’;ji ==
ii T T ’

-

i H Secunty Classificaticn UNCLASSIFIED

! DOCUMENT CONTROL DATA-R&D

5 ~Security classil:cation of title, body of absiract and indexing annotation siust be catered when the >veedls * pv 1 is classilied)
3 t ORIGINATING ACTIVITY (Corporate suthor) 28. REFPORY SECURIT: CLLSSIF.CATION
= i [ Naval ship Research and Development Center Unclassified

3 i . 2b, caouP

2= : Annapolis, Maryland 21402

‘ : 3 REPORT TITLE

- Improved Long-Term Preservation System for Ships' Topsides and

Superstructures

)
1 4. DESCRIPTIVE NOTES (Type of report and inclusive dates)

Final Report, July 1970 - October 1972

S. AUTHOR!S) (First name, middle initial, last name)

-—

o - -

Harold E. Achilles

. REPCRT DATE 7a. TOTAL NO. OF PAGES 7$. MO. OF REFS
February 1973 L/ 10

38, CONTRACT OR GRANT NO. 8. ORIGINATOR'S REPORT NUMBEL XiS)
b. PROJECT NO. 3927
€. 5. &::'E;ozfpoﬂ? NOUS) (A~; other numbters thet may be ls:lm
4 Work Unit 2841-512 28-550

10. DISTRIBUTION STATEMENT

Approved for public release; distribution uniimited.

12 SPONSOSING WwiLIT*RY alTiviTy

11. SUPPLEMENTARY NOTES

Details of illustrations in
! this document mey be better
A studied on migrofiche.
An improved system for theilong-term preservation of inactive naval
ships—has~been—developed. A prototype air -supported structure,
5 within which dehumidified air is circulated, ha®béen installed cver
= the topsides of USS BETELGEUSE (AK 260).; Pre11w1nary work on this
= project was begun in March 1970. De51gr of the air-supported struc-
= ture was begun in January 1971;. its fabricaticn was completed by
= early October 1971; and -its installation aboarc¢ USS BETELGEUSE (AK
- 260) at Phlladelphla Naval Shipyard was accomplished late in October
1971. ng maintaining relative humidity of the air at approximately
35¢ within the air-supported structure, deterioration of topside
superstructure, machinery, and other gear will be minimized. Improved
corrosion prevention technigues for the preservation of shipboard
machinery and gear have-been developed. A time-cost study comparing
the current method with the new topside cover method of ship

A AL il Sl e PO s 0 0 005 0 A B

NAVSHIPS

A GNE SRR A iy outan e o 8 008t ol S

- preservation has been made. Cver the entire inactivation/reactivation %
cycle, significant time savings are indicated for the topside cover 3
procedure, especially during the ship reactivation phase. FHowever, z
estimated costs of the two methods are similar.,v Ed

(Auth&é) §

‘g

FORM =

DD 2V.1473 trace ® Jl - . UNCLASSIFIED -
S/N 0101-807-6801 Secarity Clas<ification %

N

£
|
kBl




. e e —

Security Classification

R R e S R P R AR e R A i

UNCLASSIFIED

KEY WORDS

LINK A

LINK B

LINK C

ROLE wT

ROLE wT

ROLE

wT

Inactivated ship
Ship preservation
=3 Mothballing

Es: Nylon fabric
= Neoprene*
=3 Hypalon*

At ——————— ———— |

*Du Pont trademark.

. -

Air-supported structure
Ship tcpside encapsulation

- D !':o?n1473 {BACK)

(PAGE @

UNCLASSYZ/IED

Security Classification

s

04 b B kT ol ot ok L8

A

=




T m——
e

S

P —
p - Sm e =

ST aae

SEEAS

T e

L i T
ZEREE

=g et

==

AT T S T
TS e

——
SEa

=

Pt e g ]
RIS T T

e e L R
J—a\-{_ﬁé ST T
S e =

LA

Faea

v.‘g,__b_*_,m b

|

DEPARTMENT OF THE NAVY
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER

A0 B G o . SIEIITY Ay A
ARG oS At W e e bl e o

(I R e

;§§§é§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§%§§s%égggzg%%%%%

BETHESDA,MD. 2034

(-

T e TSRSk

V ,,_§§§§§§§§§§s§§g§§§§§§a§§§ﬁ§§§§§%§§§§é,_§§§§§§§§§§§“§§%%%ggg%g%gé,,égq%g_.___%%g%%%%%%%%

-

_.ﬁxs.,.ﬂ
o

::r,"_._

\
h

IMPROVED LONG-TERM PRESERVATION SYSTEM

”:.Exs

ey

Ukt

FOR
SHIPS' TOPSIDES AND SUPERSTRUCTURES

iy

il

il :s__f:% i i

Harold E. Achilles

eounig

Al g

ey ”ﬁﬁﬂ ”sa-.x

Nl ;,._._.,,_, Al

A AT

U

P
VAR G Rty

i "
e P A;,_J.f;g ﬂ i

A

Report 3927

Approved for public release; distribution unlimited.

February 1973

b= o3 G GA 83 B



LT LA

=

L L]

ADMINISTPATIVE INFORMATION

This completed project followed a preliminary feasibility
investigation funded by NAVSHIPS (SHIPS 04) in Fiscal Year 1970.
Center personnel who participated in the project included Alton
W. Waldron, John S. Post, and John W. Cadorette. The project
engineer was Dr. E. E. Achilles.

The project was sponsored by NAVSHIPS (SHIPS 03 ané 04).
The program manager was Mr. E. A. Bukzin, NAVSHIPS (SHIPS 03421);
and the technical agent was Mr. A. Winer, NAVSEC (SEC 6101E01).

This final report describes the results of work performed
from 1 July 1970 through 31 October 1972. Project direction
and guidance are given in references (a) and (b).

ACKNCWLEDGMENT

Major assistance in attaining obiectives of the project was
provided by the Design Division, NAVSHIPYD PHILA. The cooperation
of NAVSHIPS (SHIPS 043), NAVSHIPYD PHILA, INACTSHIPFAC PHIIA,
INACTSHIPFAC NORVA, and technical cognizance of NAVSEC (SEC 6101)
is also acknowledged.

ADMINIS1RATIVE REFERENCES

(a) NAVSEC 1tr 9190/1, ser: 126-6101E01 of 24 Mar 1970

(b) NAVSHIPS 1ltr 03421:EB:fm S4624, ser: 154:03421 of 2 July 1970

(c) NAVSHIPS 1ltr 04312:CES:njs 5050/9190/1, ser: 128 of 6 Mar 1970 T

(d) NAVSHIPS (SHIPS 04B) Conference Rept 04312:CES:njs 5050, |
ser: 215 of 1 Apr 1970

(e) CNO Msg 0221142 of July 1970 ="

(£f) NAVSEC ltr 610l1E:AW:feg 9190/1, ser: 321-6301E01 of 22 Sep .
1972 e

Ay ot 4w s

i

b il e

B A B b e gonand i

-

MO ]
o

[ X
-
"

by |
w

)

1
-

mceﬁpg page blank

o
L.u

Report 28-550 iv

L]
ot
Bt e M AN s By



ity h

il

|
=
= B
;:%
: |
£
|
- £
£
§
- £
g
= 3
7%
B
£
=
E

"kw il

P
g Joganny

(3000 R o B o

3
4

e e

-

-

m‘
—

b

ABSTRACT

TABLE OF CONTENTS

p
]
(1]

ADMINISTRATIVE INFORMATION

ACKNOWLEDGMENT

ADMINISTRATIVE REFERENCES

INTRODUCTION
Objectives
Approach

_RESULTS

Ship's Schedule

Solicitation and Award of Contract for Prototype Cover
Cover Design/Ship Topside Mcdifications
Materials of Constructior of Cover
Base Cable and Cable Clips

Butyl Sealing Tape

Hypalon Paint

Neoprene Cement (Adhesive)

Cover Fabrication

Padding of Ship's Superstructure

Cover Installation

Air Pressurization System

Air Dehumidification System

Cover Performance

Imprcved Preservation Procedures
Cost-Effectiveness Analysis

Instruction Manual

Future Installations

SUMMARY
CONCLUSIONS
RECOMMENDATIONS
FUTURE WORK

TECHNICAL REFERENCES

APPENDIXES
Appendix A -
Appendix B

Appendix C
Appendix D

Appendix E

Appendix P

Report 28-550

Single-Wall Air-Supported Structures,

Service Performance Records

NSRDC/A Letter "Ship Topside Encapsulation
Program; Post Cover Installation Conference®
(6 pages)

Low- and High-Pressure Blowers, Operating
Characteristics

Relative Humidity and Temperature Within
Air-Supportced Structure Aboard UGSS BETELGEUSE
{(AX 260), 19 Februmary 1972

Relative Humidity and Temperature Within
Air-Supported Structure Aboard USS BETELGEUSE
(AK 260), 14 April 1972

NSRDC/A Letter "Ship Topside Encapsulation;
Performance of Cover Abcard USS BETELGEUSE
(&K 260)"

s s fuis
< g

s

DN W W e

AN SN ARt A i MR b 01 RN RSN W Co RO SRR s TR IS § DAk, M AN E AT A R PR VLA

1 R R AT\ R

50 00 0 0 0 00 o 03 B o |00 i 008 0

g g S o gy




Appendix

Appendix

Appendix
Appendix

Appendix

Appendix

Appendix

)

J

L

M

TABLE OF CONTERTS (Coat)

KSRDC/A lLetter "Shipn Topside Encapsulation
{AK 260); Atmosphere Coiitrol Systesm and
Air Leakage Test"™ {7 pages)

NSRDC/A Letter *"Ship Topside Encapsulation
{AR 260); Air Leakage Tests, Results of"™
(3 pages)

Birdair Structure Incorporatei Letter (2 pagss)

NSRDC/A Letter "Ship Topside Enrcapsulation
Program {AK 260):; Revisicz of Naval Ships
Technical Manual, Chapter 2030. Reaciness
and Care of Vessels in Imactive Status;
Below Decks Equipment® {13 pages)

NSRDC/A Letter "Ship Topside Encapsulation
Program (AK 260); Revision of Naval Ships
Technical Manual, Chaoter 9030, Readiness
and Care of Vessels in Imactive Status;
Topsides of Encapsulzated Ships"™ {28 pages)
NSREC/A Letter "Ship Topside Encapsulation
Program {AX 260); Cost-Time Rerefit
Analysis”™ (17 pages}

Photographs Shcwing Tepside Encapsulation
of USS BETELGEUSE {AX 269) (20 paces)

INITIAL DISTRIBUTION

Report 28-3550

L.

zn. 1
MM‘

L)

a8

——-

e

it
[p—

{

Iy
- ‘]

-

b
L]
e’

4
"

0 IO o

l

sy
»

W
L

S A B

i

bl A A

=]
-
=
=
=
=
=
z
=
=
=
=
=
—=
=
=
=
=
=
=
]
=
=
=
=
=
=
=
=
=
==
=
=
=
=
=
=
=




]

gy
Aot

1

o

S
:

F
= A=
e ¥ ==
= =
=
E =
g =
=
=
%;;‘.—-;
2 B
=
§a—-
g 3
B2
gi?}
%
2 e
= = 3
g i
= it
E =
5
=1
g
- e
§§§§
= £ 4
= m>s
=
E —
£ 2§
£ f
%4
. &
= E
5 gf:
E = 2%
;gg!
gi!s‘
e B
bz & 3
= £ 3 =
,‘§§,3
iitzv
:‘§, €
=5 i
= B
Agé;
= B
ﬁ;i
e £ £
§n:so
= B
§,-"
E 2 i
b= X 3

t

}

ranmlﬂl:mm
o v

=

W
L

3

mwz

o

i
A!M

y
g

[

INTRODGCTION

ive techrological advances realized during the last
20 years, with respect to materials, techx:igues, and structurail
designs, indicated that mcre efficient means we=re avaiiable to
assist ir attaining the coverall cbjective of developing a more
effective syste= for long-term= preservation of . S. ¥avy ships.

CBIZCTIVES
Specific cbjectives included:

® Reduction in time reguired for the total inactivation/
reactivation cycie.

e Reducticn in costs for the complate cycle.

® Development cf more efficient scans to preserve below
decks and topside eguiprernt and cear.

APPROXCH

Cne a2pproach, which apoeared to hold considerable prormise,
calied for the installation of 2n air-supuvorted structure made
of a dSurable elastomer-ccated fabric over the topsides of a ship,
within which dehumidified air was circalated.

in accordance with agreczents reached during conferences
attended by representatives of KAVSHIPS (SEIPS 034 and 043);
NAVSEC, and this iaboratory cn i3 Februery and 19 March 1970,
authorization®* was given for persconnel of this laboratory to
conduct a2 preli=inary investigaticn ncluding the following phases:

® Preliminary cover cesigm.
® Engineering feasibiiity analiysis.
® Econoxic analysis.

® Xaterizl stedias

® Preparaticn of a contract for desicm and procurerment
of the cover.

The Design Division of KAVSEIPYD PHILE was taskes o inves-
tigate the engineering feasibility of covering the topside of a
navai ship with &n air-supporte:d structure. This incleded con-
sideration of cover cesign as influenced by shi® dimensicons and

*3uthorizaticn is covered by references {a) thromgh (£) in the
Adninistrative Information sectiox, page iv.
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geometry, and their relationship to cover deflection, ship sta-
= bility, =ooring lcadings, and towing capabilities. XNSRDC conducted
3 material stuodies, made 2 prelirinary time-cost analysis comparing
1 the current conventional method of ship preservation with the
proposed topside cover method, and investigated potential specifi-
cations which could define tne performance of an air-supported
structure. The two facilities, along with NAVSEC (SEC 6101),
vrepared a reguest for proposals for design and fabrication of an
air-supported structure to be installed aboard a ship.

) The following key conclusions were reached during the pre-
iiminary investication:

e It was technicaily feasible to fabricate and install
an air-supported enclosure over the topside of a ship.

e It was technically feasible to circulate denumidified
air within this enclosure to preserve the ship against corrosion
and other deterioratiocn.

® A naval avxiliary ship would provide a preferred
apprcach for estirmating the time-cost effectiveness cf the pro-
pose¢ encapsulation method cozmpareé to the curreat conventional
method, over the complete inactivation/reactivation cycle.

® Tire-cost savings appeared possible if the proposed
ancapsulation method was applied to an auxiliary ship. USS
BETELGEGSE {AX 260) was fesicnated for the prctotype cover instal-
lation.

® Corpared %o conventiczal methods of siip preservation,
cost and time savings appeared possible for the topside eacapsu-
lation concest if applied to a ship similar to GSS BETELGEGSE
{(RE 260)}.

2 preferred material cosposition for tie air-supported cover
was defined, and technical specifications - _-e ceveloped for
cover performance suitable for inclusion in a reguest for techrnical

proposais.

As reguested by this laboratory, the final report of the
Design Division NAVSEIPYD PEIIA! is highly detailed in order to
provide comprehensive guifance to other facilities which in thke
future couid becore involved in similar proi=cts. 1In view of the
detail, this report makes n=ny references to the Design Division's
report 0 as to avoid unwarranted repetition. 7The following major
areas are included in the Design Division's repert:

e Tover cecmetry and configuration.

lsnyersczipts refer to sinilarly nusbered entries in the Technical
References at the end of the text.
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® Bow and stern enclosures.
® Mooring loading.
® Cover deflection.

@ Ship stability.

e Inflation systemn.

® Treatment of masts and other projecting superstwucture

e Emergency power supply.-

® Padding of superstructure projectioans.
e Power.

® Lichtning rods.

e Shipyard facilitiee.

e Cover installation procedure.
- In this report the terms “air-supported structure,” "topside
covaer,” and “"topside eaclosure,” are used interchangeably, and
the term "topside cncapsulation,®™ is intended to identify the
process of enclosing and preserving the toos.des of a ship within
an air-supported structure.

Facsiniles of correspoandence and supporting information appear
in appendixes A through M.

RESULTS
SHEIP'S SCHEDULE

Under ideal conditions, the schedule for iractivating 2K 2€0
wouid have consisted of 2 3-month period of preiiminary preparations
by the ship's personnel followed immediately with work by shipyard
irdustrial personnei, initialiy for Lull preservation, and later
for topside mocdifications and iasizllation of the cover.

However, the continuity of this seguence of operations could
not be maintained for several reasons. Renegotiation of tech-
nically acceptable proposals submitted by oifexers was reguired,
changes in basic cover design by the contractor had to be made,
and unanticipated delays in procuring satisfactory woven nylon
fabric were experienced. Consequently, © rmonths elapsed between
the complation of work by ship's personrel and the start cof work
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by industrial personnel. This required some topside blankings,
equipment removal, and preservation, all of which would have been
otherwise unnecessary. In addition, USS BETELGEUSE (AK 260) was
locked in the same dry dock with USS LA SALLE (LPD 3) which under-
went extensive overhaul. The time required to complete the over-
haul was considerably longer than the time span required

for hull inactivation work on the USS BETELGEUSE.

Key events in the schedule for USS BETELGEUSE (AK 260) occurred
as shown in table 1.

TABLE 1
SHIP'S SCHEDULE

Date Event

20 Feb* 1970 AR 260 selected as a candidate ship for pro-
totype encapsulation

2 July 1970 AK 26( designated for prototype encapsulation
15 Oct 1970 Start of inactivation work by ship's personnel
at NAVSHI' ¥D CHASN
15 Jan 1971 Completion of work by ship's persconnel; decom-
missioning of AK 269
19 Jan 1971 Arrival of AK 260 at NAVSHIPYD PHILA
2€-27 Jan 1971 Shipboard inspection by contractor
i7 Jan 1971 AK 260 dry docked; inactivation work, hull,
: begun by shipyard personnel
E 20 Aug 1971 Topside modification begun by shipyard; figure
o 1-M of appendix M shows AK 260 while topside
- modifications were under way
3 10 Sep 1971 Completion of hull work; AK 260 undocked
2 15 Oct 1971 Completion of topside modifications
i 19-20 Oct 1971| Topside cover installed aboard AK 260
21 Oct 1971 Postcover installation conference held
] 23 Nov 1971 Cover acceptance tests completed; product
- . quality assurance and acceptance documents
= signed

*Abbreviations used in this text are from the GPO Style Manual,
.23 1967, unless othetwise noted.
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SOLICITATION AND AWARD OF CONTRACT FOR PROTOTYPE COVER

ot ‘
TR T o |

i
fw
'me

Background information concerning the preparation of the
request for proposals, review of the six proposals received, and
final award of the contract to design and fabricate the cover to
g} Birdair Structures, Incorporated, Buffalo, New York, is included
it on pages 43-45 of the final report. Details of the solicitation
and contract are also available. 2

DR b b Rl

y X Ko g i H ™ NN g
R A R TR R b R B R it

i
§§ COVER DESIGN/SHIP TOPSIDE MODIFICATIONS

_ Air-supported structures may be of single- or double-wall

O

3 construction. Each type has its advantages as described on

A pages 8 and 9 in the final report. 1 After consideration of all
factors, including tradeoffs, the less costly 51ngle—wall design

?’ was selected.

Prior to award of the contract, the contractor's concept of
' the air-supported structure had been limited to a stressed skin

1 which transferred its load to its edges uniformly through trans-

* verse tension. However, only after the contract had been awarded
O was the contractor able to make a detailed computer study of the
L fabric pressure distribution and the stresses which were involved.
- The study disclosed problem areas of excessive cover deflections,
flutter, and overstressing.

e DA S e

=3

O § 1 1 Lt o L F e UG o e s R GO

PATYRI

3
F { Generalized solutioT of the problems is described on pages
] 47 and 48 of the report. In the final -:over design, the warp
3 of the fabric cf the cover waterial was oriented fore and afi.
i Transverse wire cables spaced approximately 17 feet apart, which
would absorb end reactions from the fabric, were boinded to the
outside of the cover. These cables were fastened to the ship's
; hull. A sealing flap was bonded to the inside of the cover in .
~ a position close to its edge. The flap then was sealed to the
ship with pressure-sensitive tape to minimize loss of dehumidified
air from within the air-supported structure. Figure 1l is a
schematic representation of the concept as implemented.

developed to accommodate the cover. Design of the modifications
to the ship had to be integrated closely with design of the

cover to assure maximum compatibility. This required close
cooperation and continuous communication between the Design Divi-
sion and the contractor. Progress of the work was monitored by
NSRDC.

{: Numerous modifications to the topside of AK 260 had to be

L

Details concerning design problems, cable reinforcing, mooring
station enclosures, plans to install the cover, the need for
longitudinal support cables, padding of projecting topside super-
structure components, attachment and sealing the cover to the
hull, and its installation are included in separate sections of
the report.1

bed L)

)
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Figure 1
Topside Encapsulation Concept ~
N
(B ,_%
A At the direction of the Commander, NAVSHIPYD PHILA, the 7
3 Value Engineering Branch made an independent study with the L
[ objective of recommending time and cost saving improvements which
2 could be incorporated into future installations. Results of the 1
study are reported in enclosure {9) of the report.1 Recommen- ]
dations of the branch are combined with those of the Design Divi-
sion on pages 70 and 71 of the report.1 - E
3
MATERIALS OF CONSTRUCTION OF COVER =
Cover Fabric {'

Livis

As indicated previously in the Introduction, one of the
results of the preiiminary investigation was the definition of a
preferred matexial combination for the air-supported cover. This
combination consisted of a wover Dacron* fabric coated with 3
Hypalon,* or with Hypalon on the exterior and Neoprene* on the

-

*Registered trademark of E. I. du Pont de Nemours and Company. I

i =
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interior surface. A minimum target life of 15 years for the
material when exposed to the environment was sought. However,

35 it was realized that other material combinaticns likely could

- perZorm equally well under similar environmental conditions.

— Accordingly, in the solicitation? offerers were given the oppor-
; ; tunity of quoting on alternate material combinations, provided
=5 that they supplied proof of service performance equivalent to

that expected of the preferred combination.

The contractor proposed use of a Neoprene-ceated nylon
fabric which he had employ=d successfully in the fabricaticn of
many radomes and sheiters. He planned to paint the outer surface
with a specially compounded Hypalon base paint which had been
found to have excellent weatherability characteristics. One
confirmation of the good service performance, which could ba
expected of the material combination prooosed by the contractor,
was received during telephone discussions with Mr. A. Carletti,
Branch Head; U. S. Army Natick Laboratories, whe has had wide
experience with air-supported structures.
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The soundness of the contractor's proposal also was verified
by service performance records of single~wall air-suvported
structures, as shown in appendix A. The data indicated that a
minimum target life of 15 years for the cover to be installed
aboard AK 260 should be attainable.
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Two different woven nylon fabrics were used for fabricating
the cover irnstalled aboard AK 260. A 2 x 2 basket~weave (6 ounces
per yvard) faoric was used for covering the bow and stern ends
: of the ship wnere relatively low stresses prevailed. A more
; tightly plain-woven (8.5 ounces per yard) fabric was used for
. all other sections of the ship. Two coats of Neoprene were
applied to the nylon fabric. The iritial brush-on coat was
equivalent to a primer tie~cgat which assured adhesion integrity
of the second calendered coat. Total ccating weight was approx-
imately 22 to 23 ounces of Neoprene per square yard, balanced

equally on both sides.
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s The contractor's specificaticas of the two nylon base
i fabrics are shown in table 2.
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The contractor's specifications of the two Neoprene-coated
nylon fabrics are shown in table 3. Design of the total cover
. system took into consideration the specifications of all materials

involived.
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TABLE 2
NYLON BASE FABRICS, CONTRACTOR'S SPECIFICATIONS
Weave ]

Basket 1 Plain
Type digh tenacity filament nylon
Weight, approximate 6 oz/yd2 8 1/2 oz/yd2
Count, typical 28 x 28 34 x 30
Yarn, No. 840/1
Weave, typical 2 x 2 basket Flain
FPinish Scoured and heat set
Gage, approximate 0.018

TABLE 3
NEOPRENE~COATED NYLON FABRIC, CONTRACTOR'S SPECIFICATIONS

I

Fabric, weave

?roperties Basket Plain
Coated weight. oz/yd 28-31 23-31
Coating distribution Balanced| Balanced
Approximate thickness, in. 0.03125! 0.03125
Minimum useable width, in. 60 60

Minimum strip tensile strength, lb/in. width
(2 in./min loading rate)

Dry warp 400 525
Fill 370 450
Wet Warp 400 525
Fill 370 459

Minimum Trapezoidal tear, 1lb
Warp 45 70
Fill 45 70

AN St Gt
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Transverse Stiffening Cables

Stability and buoyancy criteria for naval ships include a
capability ts withstand a minimum wind velocity of 100 knots
when at sea. Inactivated ships occasionally are towed in the
open sea from one facility to another. Consequently, a topside
air-supported structure also must be capable of survival when
exposed to 100-knot winds.

Detailed stress studies by the contractar disclosed that
for the cover to withstand extremely high wind velccities it was
necessary to stiffen the enclosure with transverse steel cables
bonded to the outer surface of the cover as shown in figures
2-M through 5-M of appendix M. Inflation of the structure
resulted in a compression fit of the fabric against the cable so
that the latter was in hoop tension. Tte cables were spaced
approximately 17 feet apart aiong the length of the cover.
Strands at the ends of the cables were spread, fitted into cone
sockets of clevis assemblies, and held in place with molten zinc,
as shown in figure 6-M of appendix M. The clevis was attached
through a clevis pin to a padeye welded to the hull of the ship,
as shown in figure 7-M of appendix M.

Pertinent information concerning the cables is shown in
table 4.

TABLE 4
TRANSVERSE CABLES, KEY PROPERTIES
Property Identification Requirement
Material Improved plow steel
No. of strands 5
Wires per strand 25
Lay Standard
Preformed Yes
Galvanized Yes
Cable diameter, in. 1
Weight o2er foot, 1b 1.87
Pretensioned to pull, 1b 49,000
Breaking strength, maximum, 1lb 90,000
Antic%pqted bon@ing stress 45,000
capability, maximum, 1lb '
Loading at padeye, equivalent to
6-in. water gage pressure
No wind, 1b 11,000
100-knot wind, 1b 45,000

I
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BASE CABLE AND CABLE CLIPS

The base or catenary cable is bonded with Neoprene cement
within a sleeve of the cover material which in turn is bonded
to the cover's sealing flap along its entire peripheral edge.
A clip is bent double around the sleeve within which the cable is
bonded. A hole is drilled through both ends of the clip so that
it can be fitted over a 7/16-inch-diameter threaded stud which
is welded to the ship's hull. The clip is then fastened to the
stud with a nut. A sketch of the assembly is shown in figure 2.

Key characteristics of the base cable are shown in table 5.

Figure 2
Attachmeat of Rase Cable to Ship's Hull
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TABLE 5
BASE CABLE, KEY PROPERTIES

o Gl PN bl L T LN Wi el Rt W

—

Property Identification Requirement :
i} Material Steel i
i k!
i No. of strands 7 E
{? Wires per strand 19 % %
i Galvanized Yes :
£ Lay Standard
Li, Cable diameter, in. 0.375

Coating on cable
z Cable bonded tc cover Neb>prene

Cable exposed to weather Polyvinylchloride

mmmmmmnmmmmm:rmmmmmzmmm:rmumrmmmmm:mmmmm'!mmmmuuunu',wmwmmmr.nwmmmwmmwm.mmmmmmmmmwmw '
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T The clips are made of a galvanized steel and have the

_} following dimensions (given in inches):

= Length - 4

3 Width -11/4

- Thickness - 1/8 2

-+ BUTYL SEALING TAPE =

{ 3

5 — The pressure-sensitive tape was supplied by Inmont Corpora- £
£ — tion (their style 177.1) and meets requirements of the specifi- :
5 }§ cation.® The adhesive tape was sele-*ed by the contractor as 3 H
= Ll the best of a group of sealants which he had evaiuated. His 3
E : tests included evaluation of .ts adhesion to the finished cover

material and Navy haze-grey paint on steel panels supplied by
the Design Division, NAVSHIPYD PHILA, and its ease of removal
as during reactivation. Key characteristics of the sealing
tape are shown in table 6.

Commercial experience with this adhesive tape has been
highly satisfactory according to the supplier. It has provided
excellent weather resistance as a sealant for windows of auto-
mobiles and over-the-road trailers, and as a barrier to prevent
entry of water into vaults.

N MRS et
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TABLE 6 E
SEALING TAPE, KEY PROPERTIES .
Property Identification Regquirement - é
Type Butyl mastic i g
3 Dimensions, in. . %
= Thickness 0.125 : E
width 0.375 T :
Composition 1008 solids (nonvolatile) - :
Aging retains flexibility for | :
extended period - H
Toxicity None E
odor Bland 3
Corrosiveness None h
_ Staining None o
3 Rgigstagge todsoi;eggs. -
& mild acids and alkalies,
- ethyl alcohol, and Excellent
water -
Resistance to ultraviolet Excellent
Applicability Readily painted over
HYPALON PAINT T

The outer surface of the cover was painted with Hypalon
pa:nt which has excellent weatherability characteristics, -
including protection against uitraviolet rays. The paint was
supplied by Dexter Midland, Rock Hill, Connecticut (their
formulation 23-5492B). The curing agent in the paint is
tribasic lead maieate which provides superior water resistance

=

e oy T LR\ BT LT LU V) L0 b W

= over other curing agents.® Cure of this pairt is substantially p
=3 complete in about 2 weeks and is accelerated when exposed to

- a warm, moist environment. T
= }
= Hypalon paint applied to radome covers must meet all

= specification requirements. Except for the electrical trans- -3
= mission requirement, which is irrelevant with respect to the 3!
&3 current application, all other requirements provide a suitable -
?g basis for this application of the Hypalon coating. o
= Compositions of Hypalon paints may vary widely depending ij
5 on their intended end use. The paint applied to the cover

5 installed aboard AK 260 was selected by the prime contractor, i

Birdair Structures, Incorporated, in view of many years of
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proven performance when applied to radome covers, shelters, etc.
The paint provides exceilent protection against ultraviolet
radiation, which is especially harmful to the nylon fabric of

the cover, and it has a relatively low l=vel of permeability for
water and air. Discussions with representatives of Bell Telephone
Laboratories, Du Pont, and B. F. Goodrich support the opinion

that life of the paint coat applied to the cover aboard AK 260
could approach 7 or 8 years before major refurbishing is required.

Worn coats of Hypalon paint can be refurbished readily.
The coat is first washed with water containing a detergent in
order to remove dirt and other particulate matter. After it has
dried, the coat is wiped with toluol in order to get rid of
oily deposits which may not have been removed with the detergent
sclution. The toluol also softens and imparts a slight tackiness
to the existing coat which assures better adhesion by the refur-
bishing coat.

NEOPRENE CEMENT (ADHESIVE)

Neoprene cement was used to bond adjoining secticas of the
cover. Ten parts of the cement are mixed with one part of
accelerator immediately before bonding. Bostik cement (No.
1205) and accelerator 9 are supplied by the USM Company.

COVER FABRICATION

Fabrication of the cover by the prime contractor was delayed
because of fabric procurement proklems. The 6-ounce basket-
weave nylon fabric originally selected by the contractor dis-
played excgssive bias, how, and bagginess. Complete information
regarding the unexpected_defects appears in enclosures (6} and
(7) of the final report.

In order to avoid excessive deliay in fabricating the cover,
the contractor used only acceptable portions of the finished
basket-weave fabric for thes bow and stern sections of the covcs.
The finished heavier weight (8.5 ounce) plain-weave fabric was
used for the more highly stressed midship sections of the cover.

Because of its large size the air-supported structure was
made up of sections to facijiitate handling. Each section
consisted of panels. Adjacent panels were bonded together by
means of cemented lapped joints. Each panel was patterned to
compensate for stretch in order to assure the correct final
geometric shape.

PADDIRG OF SHIP'S SUPERSTRUCTURE

It was necessary to pad projecting superstructure components
to prevent damage to the cover structure during its installation
and also when exposed to high winds after incstallation. 2 padding
material already available at the shipyard was used to minimize

Report 28-550 13
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procurements. Sheazts and tubes of a soft, unicellular specifi-
cation8 polyurethane foam about 3/4 inch thick, were wrapped
around projections with which the cover would be likely to make
contact. The padding had a rough surface which proveZ to be

a time-consuming hindrance when the rough surfaced cover was
eased over padded projections during draping and fitting opara-
tions. In future installations, every effort should be made

tc use padding with a smooth surface such as bald rubber tires,
used linoleum flcer covering, or similar materials. The padding
installed on the crosstree of the aftermost mast, the aft
starboard gqun tub, and starboard bridge wing of AKX 269 is
shown ir figure 8-M of appendix M.

COVER INSTALLATION

The contractor specified that the cover should be installed
only under favorable weather corditicas, that is, winds with a
velocity below i0 mph, temperatures above 35° F, arnd ir the
absence of raian. Also, he wished to complete draping and
prelimirary inflaticn of the cover within 1 day.

For s-:veral reasons, the installation date of the ccver
slipped to .: T<ctober 2971. This was discouraging because local
weather bureau reports indicated that blustery, changeable
conditioas cculd be expected on this date. Strong winds did
occur then and it was necessary to postpone cover installation
to the 15th. Upanticipated problems develcoped during the
draping and fastening of the cover so that installation and
preliminary inflation of the cover could not be cc=pleted until
late on the 20th. Detaiis concerning the problems which developed
and their on-site solution are described on pages 57 throush 63
of the final report.l Highlights of thes installation of the
cover appear in figures S-M through 15-M of appendix M.

In view of the problesms which had developed, a conference
was held on the followinc day to solicit comments and suggestions
which could =xpedite f ture ~over ins*allztions aboard c<hips.
Specific itexs recommended for further consideration are sum-
warized in appendix B.

AIR PRESSURIZATION SYSTEM

Air intake blowers of the air pressurization system auto-
matically maintain the reguired pressure inside the structure.
There are two low-pressure and two high-pressure blowers. One
of each rating is intended for standby service. For wind
velocities below 20 knots, interpal air pressure is maintained
at 2-inches water gage. When wind velocity exceeds 30 knots,
a high-pressure blower cuts in automratically to increase the
pressure to 6-inches water gage so that the structure can
withstand the greater impact pressure caused by high velocity
winds.
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Tae inflation system was designed by the prime contractor
and was installed as directec by NAVSHIPYD PHILIA on hatch
cover 3. Manufacturer, model identification, and operating
characteristics ¢f the low- and high-pressare air blowers are
listed in appendix C.

Additional details concerning the air inflation system are
included cn pages 29 and 30 of the final rerort. Pigure 20-M
of appendix ¥ is a view o the air blowers 2ud air intake cucts
of the systen.

ATR DEHUMIDIFICATION SYSTEM

Detailed information concerning the air dehumidification
(D/8) system installed aboard USS BETELGEUGSEZ (2K 260) and its
parformance characteristics is included on pages 26 through
28 of the final report,

The system serves approximately 1,700,000 cubic feet of
air enclosed within the interior of the hull and the topside
cover, and includes five rotary-type air dehumidification
machines, standard size 55-500, each rated to serve a nominal
ship space of 400,000 cuvbic feet of air. Reguirements and
detaiis regarsing the construction and operaticzal pacities
of individual models are provided by specification. Tc each
D/H machine, INACTSEIPFAC PEILA personnel connected several
humidistats, each of which was pgsitioned in a Cifferent
location and could activate the machine if the relative humidity
(RH) in its vicinity rose above apyroximately 33%.

Circulaticn of cdehumidified air through the ship is shown
in figure 3.

Locations of the D/E machines and humidistats are given
i1, table 7.

Cowatesy cj FAVSEIPTD PETIA.

Figure 3
Circulation of Dehumidified Air Through USS BETELGEGSE (AKX 2€9)
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TABLE 7

LOCATICNS OF AIR DEEUMIDIFICATION MACHINES

AND HUMIDISTATS* ABOARD USS BETELGEGSE (AK 260)

Machine

%o. 0. Lorcation
1 - Cn center line aft of hetck 3, main deck
1E Mzin deck, frame 9
1 E; fold, frame 30
i 53 Eold, frame T1
1 53: Coart reom
18 Galiey, inside nasssge
e - Forward sterbcerd cormer hatch &, x=ain deck
2 El Igwer level, machinery stage
2 & Second deck, frare 119
2 §3 Egld, frame 121
2 By Laurdry, 2ft frame 137
L, Cabin deck, fraze 73
5 Hy Cabin deck, frazme 97
3 - A%t sterboard corner, ketch 1, forecastie deck
3 E.‘ Forecastie deck, frame 19
3 E.; Top of hatch 1, freme 25
3 Hy Forecastie deck, frize 35
% - k2t port cormer, hatch 2, main deck
3 El Zcp of hkstchr 2
L E, Main deck, freme 51
L 53 Top of hatck 3, freze 60
b 5y Cadin deck, frare 75, comnected to machine 2
5 - Port side, hatch 5, main deck
5 El ¥ain deck, frame 12C
5 8, Top of hatch 5, frame 135
S E; ¥ain deck, aft, frazme 151
5 E& Cabin deck, fraze 7, connected to zmachine 2

*Under supervision of IBACTSHIPFAC PHILA.
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CGVER PERFORMANCE

Approximately 90 days usually are required to "dry out® a
ship similar to AK 260. However, in the case of AK 260 there
was no opportunity to determine the length of the drying-out
period, because the air within the interior of the hull already
had been dehumidified before installation of the topside cover.
Humidity of the air when the cover was inflatad on 20 October
1971 was relatively low. Conseguently, only a short period of
time elapsed before RH of the air within the dehumidification
zone had dropped to bLelow 40%. On 13 December 1971, RH of the
air was measured zz all humidistat locations with a wet/dry
bulb hygrometer by INACTSHIPFAC PHILA with the results shown
in table 8. At all positions, RH was well below the acceptable
40% level.

TABLE 8
RELATIVE HUMIDITY GF AIR ABOARD USS BETELGEUSE
Humidistat* Air Relative
No. Bumidity, %
1H 31
1 Hy 20
1 33 22
1 Hy 28
1 Bg 28
2 Hy 27
2 9, 27
2 Hg 28
2 Hy 29
3 Hy 28
3 Hy a5
3 Hj3 29
4 Hy 31
4 H, 27
4 Hj 2_9_
4 Hy 27
5 H 29
S Hp 27
5 H3 28
5 Hy 256
*Under cognizance of INACTSEIPFAC PHILA.
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In several isolated instances, when a machine operated over
50% of the time, the causes were discovered and quickly corrected.
A faulty humidistat was the cause in one case and an accumulation
of water in a chain locker in another. Less than 40% RH was
maintained in each instance, indicating adequate capacity and
satisfactory controls in the dehumidification system.

Nine combination RH/temperature sensors connected to a
continuously recording potentiometer were installed at different
topside locations by NSRDC personnel. Thus, an uninterrupted
record of daily RH and temperature fluctuations could be obtained.
Locations of the sensors are given in table 9. RH and temperature
of ambient air was registered by sensor 1. A sensor also was

installed on the top of the stack where maximum daily fluctuations
in RH and temperature were expected.

TABLE 9
LOCATIONS OF RELATIVE HUMIDITY/TEMPERATURE
SENSORS ABOARD USS BETELGEUSE

Sensor Location
No.

Outboard, starboard midships mooring station, frame 65
Top of hatch 3, main deck, frame 57

Top of stack, frame 83

Aft starboard gun tub, frame 144

Top of hatch 5, main deck, frame 128

Top of hatch 2, main deck, frame 40

Top of hatch 4, main deck, frame 104

Fngine room vent, bridge deck, frame 93

W O ~J 68 b W N

Forecastle deck, aft of forward mooring station,
frame 8

Maximum moisture removal demands on the D/H machines are
made when RH of the outside air is of the order of 75% or higher.
This level was noted on 19 February 1972. A record of the
readings for the entire day is shown in appendix D. RH readings

at all sensor locations remained at acceptable levels throughout
the day.

Response of the system to the passage of a cold front with
attendant decrease in RH of the ambient air on 14 April 1972 is
tabulated in appendix E. The incoming pressurized ambient air
ic comingled with the dehumidified air &t hatch 3. Offhand, a
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significantly higher RH would be expected in this vicinity than
i in other areas of the dehumidified air zone. However, operation
i1 of the D/H machines and air ducting has been so well integrated
d that the RH of the air at hatch 3 is only fractionally higher
than at other positions.

#J Observations to date indicate that the RH of the air in the
total D/H zone of the ship will continue to be maintained effi-
ciently at the low levels required for minimizing metal >orrosion.

- b

The cover has been designed to withstand wind velocities up
. to 100 knots and a snow load cf 7 psf (12 inches of snow). Based
3 on a 25-year return period, the estimated maximum wind velocity

S at Philadelphia is 61 knots, and in the Norfolk-Portsmouth area
is 69 knots.

So far, the highest <7ind velocity to which the cover has
been exposed since it was installed in October 1971 is 46 knots,
T as noted in appendix F. The cover withstood these gusts without
any indication of adverse effects. At no time during the 1971-
1972 winter did snow accumulate on the cover to a depth of 12
_ inches. However, after several minor snow storms it was observed
that because of the rounded shape of the cover, the snow tended

3 T to slide or blow off the cover as the latter swayed under wind
2 impact.

Successful performance of the topside encapsulation concept

is largely dependent on the combined capabilities of the air

5 blowers of the inflation system to maintain the required air

i pressure, and of the dehumidifiers to maintain approximately 35%

7 relative humidity within the cover. Factors which determine the
capacities required of the blowers and dehumidifiers are the
total volum: of air within the cover, air-leakage rate, and
relative humidity and temperature of the outside air. The los:
of dehumidified air by leakage should not exceed the combined

i capabilities of the blowers and dehumidifiers to provide an

! equivalent volume of dry makeup cir within the cover.

I

- Cover material and bonded seams are substantially impermeable
} with respect to air loss. However, significant air leakage may
f occur for any of the following reasons:

(? e Holes or rents in cover.

e Imperfect bond between the sealing flap of the cover
and the ship.

8
'
bt~

o Defective gasketing of vuick-closure doors of air
{ locks.

¢ Defective prossure-relief valves of air locks.

!

[p—

e Inadecuate gaskets between flanges of mooring stations
and the ship.

“mmen o
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e Poorly sealed stuffing tubes.

@ Foles or cracks in welding seams of the mooring
stations and the ship's hull.

Clearly, many precautions must be taken during preparation of a
ship's topsides prior to installation of the cover and during
actual fitting of the cover to the topsides in order to restrict
air leakage to an acceptable level.

Calculations show that under extremely adverse conditions
of high relative humidity and high temperature of external air,
maximum air loss must not exceed approximately 350 cfm in order
to maintain a 35% relative humidity within the cover. One month
after the cover had been installed, the measured air-leakage
rate at 2-inches water gage pressure averaged 350 cfm. Eleven
months later after a number of previously undetected leaks had
been sealed, air-leakage rate had decreased to 288 cfm. These
rates are tolerable under extremely adverse conditions. Under
more normal conditions of lower relative humidity and lower
temperature of ambient air, high air-leakage rates, up to about
600 cfm, could be tolerated.

Detailed information concerning air-leakage tests is given
in appendixes G and H, and on page 65 of the final report.

In general, performance of the prototype cover during its
first year of operation has keen impressive. Relative humidity
of the air within the cover and leakage of air have been at
levels well within acceptability limits. Operation of the air
pressurization and air dehumidification systems has been sub-
stantially trouble-free.

Several series of pinhole perforations extending for
approximately 1 foot in straight lines in the warp direction
of the cover fabric, have developed in the starboard bow and
aft starboard gun tub areas. In these locations, the base nylon
fabric was G-ounce basket weave. A tighter woven 8-ounce plain-
weave fabric was used for other sections of the cover.

The contractor's comments concerning the pinholes are
given in appendix I. The presence of a relatively small number
of pinboles is considered to have negligible adverse effects on
the performance of the D/H system. However, in future cover

procuremencs, the contractor should be made responsible to develop

quality control standards for the coated fabric so that the
incidence of pinhole development is minimized.

IMPROVED PRESERVATION PROCEDURES

Eases for maximizing the advantages to be derived from the

total corcept of ship topside encapsulation were emphasized during
presentations made to NAVSHIPS (SHIPS 043 and 00) by representatives

Repoxrt 28-550 20
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of this laboratory, in August 1971. Optimization of the total
concept included iﬁtensive revisions of the Inactive Status
Technical Manual. The intent of the revisions was to permit
equipment aboard a naval ship scheduled for inactivation by the
topside encapsulation process, to remain in an "as is" condition

S € U B A b T B AL

g" to the maximum extent possible and would recognize the following E

= . facts: :

f‘ ? ® Air dehumidified to a relative humidity of approximately :
a} 35% by itself is an effective preservation medium.

e The currently used solvent cutback corrosion preven-

g gi tive, as a backup to preserve machinery and related equipment,
el should be discontinued.

g{ e It should@ be replaced by more cost-effective methods
o of preservation using available modern preservative lubricating
oils.

T REARANPIDS

s hj Several potential advantages attributable to replacing
44 solvent-cutback corrosion preventive with preservative lubricating
4 -, oils appear readily achievable.

e Recognized hazards to personnel and equipment
) associated with the use of solvent-cutback corrosion preventive
; would be minimized.

® Application and removal of solvent-cutback corrosicn
preventive is more involved, more time-consuming, and more
expensive than for preservative lubricating oils.

= o ® Operational problems, attributable to incomplete
b removal of solvent-cutback corrosion preventive during ship
. reactivation, would be eliminated.

{ - ® Preservative lubricating oils are wholly compatible
: with their lubricating oil counterparts.
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® Preserxvative lubricating oils are fully operational g
lubricants. ;
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® Preservative lubricating oils are less expensive ’

§ than solvent-cutback corrosion preventive.
During a conference held on 6 March 1972, NAVSHIPS {(SHIPS 043)
(3 assigned top priority to the development of recommendations for
n revising the technical manuall® by minimizing the use of solvent-
cutback corrosion preventive for the preservation of below-deck
~ machinery by either the conventional or topside encapsulation

A St

methods. Details concerning the recommendations are given in
aprendix J.

-

Additional recommendations for revisions of the manual, which
incorporate more efficient practices for the topsides of ships

)
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preserved with air-supported structures, are described in appendix
K. YHowever, NAVSEC has considered it prem:zture to adopt the

latter group of recommendations because of the limited service
experience with the prototype installation aboard AK 260 (reference
(£)).

COST-EFFECTIVENESS ANALYSIS

Performance of the prototype air-supported structure during
the first year since its installation indicatzs that a service
life in excess of 10 years appears attainable. and attests to the
technical feasibility of the concept. Its economic feasibility
is of comparable significance and has been evi'luated in a time-
cost analysis.

It was recognized that appreciable develon»mental and some
redundant costs which had been incurred duving the prototype
installation would not be chargeable to fu:zure installations. It
also was realized that further reductions ‘n labor, materials,
and overall costs could be effected by simplifying cover design
as well as ship topside modifications required in order to provide
a sound interface between cover and ship, and by utilizing
improved preservation procedures.

The analysis disclosed that by using the topside encapsulation
procedure, labor savings of approximately 2000 man-days could be
achieved over the total inactivation/reactivation cycle. For
the reactivatior segment alone, savings of nearly 1900 man-days
appeared possitle. Estimated costs for the topside encapsulation
and conventional methods of preservation were similar. Additional
cost savings which could be attained by employing the simpler,
less time-consuming preservation procedures and with the benefit
of experience, appear possible, but at present these are not
calculable.

Complete information concerning the -cst-effectiveness
analysis appears in appendix L.

b . f—— b v 5 4w

i INSTRUCTION MANUAL

W

A compreiiensive instruction manual, which includes general
information and coperating and maintenance guidance for the pro- —
totype air-supported structure, has been provided by the con- D
tracior for use by personnel of INACTSHIPFAC PHILA. Among the i
topics covered in the manual are the system operational details;
scheduled maintenance; troubleshooting; corrective maintenance;
lists of parts; cover dismantling procedure; and operating i
instructions, diagrams, and parts lists for ancillary equipment.
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In the event future air-supported structures are installed
on other inactivated naval ships, similar instruction manuals
shouid be prepared by individual contractcrs for use by personnel —_—
of cognizant INACTSHIPFACs. Py
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< FUTURE INSTALLATIONS

A major advantage of the topside air-supported structure
concept of ship preservation is that considerable topside equip-
ment and gear can remain in place within a dehumidified air
environment where its deterioration is minimized. By contrast,
the conventional method of ship inactivation requires that much
topside equipment be disassembled, stowed below decks in a
dehumidified air zone, and entered on the ship's current ship's
} maintenance projects file, the activation check-off list, and
= stowage plan. Later, during reactivation, this sequence of
operaticns must be reversed. From the viewpoint of labor and
time savings, it is evident that the new concept should find
il maximum applicability to those classes of ships fitted with the
most topside machinery and gear which ordinarilv would have to
be disassembled and stowed below decks during inactivation. As pointed
out in discussions with NAVSHIPS (SHIPS 04), naval auxiliaryclasses
represent hull types preferred for topside encapsulation.

-
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From the standpoint of minimizing deterioration of a ship's
topside, including declhouse, other superstruc-ture components,
and gear, the new concept also is preferable to the conventional
method. In addition to auxiliaries, it appears well suited for
wooden-hulled minesweepers (MSO class), where major deterioration
of deck planking and portions of the hull above the water line
has peen observed.

¥ ,
—

!
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i

Because of funding and time limitations it has not been
possible to make a detailed time-cost analysis for a typical

I combatant ship, e.g., the DD class. Consequently, the economics
- of applying topside encapsulation to such classes remains to be

evaluated.

-y

For the above reasons, universal implementation of the new
concept appears unwarranted at this time. Rather, it should be
. applied selectively to those ships which are most likely to be
{ returned to active status and which would provide opportunity
for exploiting cost-~effectiveness advantages, especially in the
reactivation phase.
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i SUMMARY

been implementezd. It consists of installing an air-support:d
structure, within which dehumidified air is circulated, aboard

[; A novel method of long-term preservation of naval ships has
[; the topside of a ship.

Performance of the prototype air-supported structure during
its first year of operation has been impressive.

[J A more efficient backup system of preserving below-deck
machinery with preservative lubricating oils in place of solvent-
[} cutback corrosion preventive, is being implemented.
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Experience with the prototype installation will provide for
the development of improved:

.
S . 4

o ‘

P T——

® Concepts for design of:

w4

- Shipboard air-supported structures.

-

- Ship topside modifications required for fitting
structures, for future installations.

® Methods for draping and fitting structures for
future installations. v

In order to implement the new concept to the fullest, a
new philosophy of naval ship preservation has been developed.
It calls for:

e Minimum removal of topside equipment and gear.

e Elimination of conventional preservation work to —
the maximum extent possible.

A cost-time analysis, which compares the conventional method
of ship preservation with the new concept as applied to naval
auxiliaries similar to USS BETELGEUSE (AK 260), has been made. -

CONCLUSIONS =

Successful performance of the prototype ship topside cover, '
during the first year of its installation, has confirmed the —
technical feasibility of the new concept of naval ship preserva-
tion. -

Preservation of selected naval auxiliaries with air-supported
topside structures should result in: .-

¢ Significant labor savings, especially during ship ha
reactivation.

® A significant reduction in time to reactivate a ship. L.

Costs of preserving an auxiliary similar to USS BETELGEUSE -
(AK 260) by the conventional mmethca and by the new concept appear
similar. However, additional cost improvements in implementing
the new concept are possible.

[w oo
.

’w - ]
s —

The availability of modern, fully operational preservative
lubricating oils provides an improved means of preserving machinery o
of inactive ships. %j

Improvements in designs of shipboard air-supported structures
and ship topside modifications for accommodating these structures

—J

i
w—

can be made.

———
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More efficient methods of draping and fitting air-supported
structures on s .ips' topsides are available.

RECOMMENDATIONS

Implementation of the new concept of ship preservation should
be extended selectively to include those classes of naval ships
having the best opportunity for payout. This also would include
inactive ships specially susceptible to deterioration.

A time-cost analysis comparing the conventional method of
ship preservation with the new concept applicable to a combatant
ship (e.g., DD class) should be made.

A search for further potential naval applications of air-
supported structures should be made and thelr feasibilities
evaluated. For example, these uses could include covers over
dry docks, which would serve the dual purpose of facilitating
work abecard ships during inclement weather and minimizing local
air pollution during major ship sandblasting and coating operations,
as well as ground shelters within which small-scale construction
jobs could be handled uninterruptedly during foul weather.

"‘CTURE WORK

Consultation and technical assistance regarding ship topside
air-supported structures will be provided as requested by NAVSHIPS
(SHIPS 04) and other Navy agencies for further implementation
of the new concept.

TECHNICAL REFERENCES

1 - Egan, Robert S., "Final Report, Topside Encapsulation Project,
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3 - "Air-Supported Enclosure for Ship Topside; Design and
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APPENDIX A

SINGLE-WALL AIR-SUPPORTED STRUCTURES
SERVICE PERFORMANCE RECORDS
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DEPARTMENT OF THE NAYY
NAVAL SHiP RESEARCH AND DEVELOPMSNT CENTER
AMNAPOLIS LABORATONY

o

" REFLY-REFER TO

NP/4770 (2841 IEA)
ANRAPOLIS, VAPYLANS 21502 ¥ork Units 1-841-L11-A
and 1-841-5124

{9 NOV 197

.y

0fficer-in-Charge
To: Commanding Officer, Philadelphia Naval Shipyard

%mmml

Subj: Ship Topside Encapsulation Progran; Post Cover Installation Conference

o

Encl: (1) Comments and suggestions to expecite future ship topside cover
installations

!

T ST MM TV TSR ALY il

1. Instsllation of the cover over the topside cf AKX 260 was accomplished
on 19 and 20 October 1971 at NAVSHIPYD FHILA. High broadside win2 veio-
cities, up to zpproximately 20 knots, were experienced on these dates,
which created a m=mbar of proolems xhen draping the cover over the ship
and slowed cover installation past the desired ome day period.

2. W¥With the view of improving future cover installations zboard ships,
a conference was held on 21 October to solicit comments and suggestionms,
based on experience with the prototype instiliation. The conference was
attended by the following:

R

McGarvey Shop 072, NAVSHiPYD PHILA

J. Sinone Shop 072, NAVSHIPYD PHIIA

J. Ciervo Shop 072, XRAVSHIPYD PHILA

J. Egan Desizn Div., 250.4, NAVSLIPYD PHILA
Fraacictti Design Div,, 270.1, NAVSHIPYD PHILA
Harris Code 215.3, NAVSUIPYD PHILA
Iaquinto Code 216.7, RAVSHIPYD PHILA

. L. Fowler BIRDAIR STRUCTURES, INC.

LT. C. A. Kolik, USN THACTSHIPFAC PHILA

T. Theodorides IRACTSHIPFAC PHILA

A. Wiger XAVSEC 6i01E

H. E. Achilles Code 2841, NAVSHIPRANDCEN AXNALAB
J. ¥. Cacorstte Code 2852, RAVSHIPRANDCEN ANMNALAB
A. L. ¥aldrom Codz 2352, NAVSHIVRAWDCEN ANALAB

a

MmpP

L e L A ML A A RN

x &

3. Specific points which were brought to atteantion for further consideratiom
are summerized in enclosure (1).

¥

N
a <./l
Copy to: {w/eucl.})

NAVSHIPS 04 A RUFOL0
NRAVSHIPS 043 Oy &rectiog

NAVSHIPS 03421
NAVSHIPYD PHILA Code 250.4
NAVSHIPYD PHILA Coce 27G.1

NAVSHIPYD PHILK Shop 72 (3)
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NP/477G (2841 HER) NAVSHIPRANDCEN Work Units 1-841-5114
Annapolis and 1-841-5]2-A

Copy to: (w/encl.} Contd

NAVSHIPYD PHILA Code 216.3

XAVSHIPYD PHILA Code 2156.7

INACTSHIPFAC PLILA

RAYSEC 6101E

BIRDAIR STRUCTURES, IXC. (Mr. W. L. Foxler)
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trolled reiease cf cover folds, should be considered.

31

g 4 _

s 2 SHIP TOPSIDE ENCAPSULATION H

E - USS BETELGEUSE (AK 260) :

7 g CONFERENCE

£ =y -i

: § _ NAVSHIPYD PHILA, 21 OCT 1971

S X gm-a Subj: ‘*Commeats and Suggestions to Expedite Future Ship Topside Cover :

" § tallations"”

i

§ 5] 1. Cady 8000 Unloading Pallets i
= B a. Change dizensions % E
E (1] {2
= B Consideration should be givea to making the pallets wider, propor- H
= _ tional to the beam of the specific ship. Mouring between the two pallets 3 5
should be made more rigid to prevent undesirable relative movements. §
E: _ b. Unloading of cover i
3 i
- Shape of the unloading pallets should be modified so that the ends i
= extend in a broad arc in order to facilitate draping the cover. Fore and 3 E
&= P 7 aft tilt of the pallet must be carefully contvolled. The cover should be 5 =
= L folded on the pallets so that the tixnsverse cables are arranged in the 3 £
proper position to assure their sequeatial drop as the cover is draped. 2 =
;o This should correct the cable jemming experienced in the case of AK 260. S
HE Use of fairleads to assist in controlling drape of cover over ship should 3 £
= o be considsred. -
; ) c. Relative alignzent of pallets % ;§
= 1 After the pallets zre raised over the :kip, they should be . %
s f i gaintained in the saxe parallel position ir which they were maintained E
L when lifted from the dock. Techniques to achieve same should be developed. -
f’ 3 %
g d. Xusber cf pallets P2
'; i Consideration had been given originally to the use of only one %
= - - paller in piace of the two emdioyed for the AX 260. It was suggested that i £
g the possible use of one larger pallet again be reviewed. bg
E fr % Gove £
; S a. Outboard of the loading pallets, the cover should be secured to ;%
E preveat its billowing as it is raised. =
E: § 11 b. Possibic use of tie dowms in the form of bands provided with con- E

"”."
lU M

=
=

Zacl (1), pg 1, to NAVSHIPRANDCEN
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Subj: "Comments and Suggestions to Expedite Furure Ship Topsidc Cover
Installations™

c. The sleeves of transverse cables should be reinforced to provide
handling points at key locations, such as near the ends of the cables,
so that lines to cranes can be attached for mechanized handling as the
cover is draped. These points should be faired relative to the cover
fabric.

d. Portions of the cover, such as the sealing skirt which may be
subject to chafing by the transverse cable at mooring stations when
the cover is inflated, should be reinforced or protected.

e. Projections of the superstructure should be covered with hard
padding having a snooth surface rather than using the soft conformal
padding with a relatively rough surface, as for the AK 260. Bald
rubber tires have been suggested. Extent and simplicity of padding
should be increased. These changes will allow the cover to slide more
readily over padded ship superstrvcture projections during draping.

f. Index marks should be shown clearly on the inside and outside
of the cover to assure proper location cof ‘the cover over th< ship
prior to draping and to facilitate actual draping.

g. Consideration should be given to varying the diameter of the
transverse cables in relation to the loads which must be supported at
specific locations.

3. Cranes/Rigging

a. The use of powered equipment should be extended to provide
maximum possible assistance to handiers aboard the ship. Optimum tie-
down points on transverse cables should be selected and correiated with
flexibility of machinery.

b. Wind criteria should be re-evaluated.

¢. Consideration should be given to the design of more efficient
manual equipment for handlers aboard ship who assist in drapiamg the cover.

d. Erection and disassembly of staging is costly, Consideration
should be given to mininizing its use. However, retention cf staging on
the sides of the ship is highly desirable.

e. Compliete cover installation equipment requirements should be
determined in advance so that the necessary inventory is at hand.

Encl (1), pg 2 to NAVSHIPRANDCEN
ANNALAB NP/4770 (2841 IIEA)
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Subj: -“Comments aud Suggestions to Expedite Furure Suip Topswde Cover
Installatioas"®

AT
it

Ty

4. Preparation/Design -

T

"
CS

a. Mooring station enclosures

y

16

Fabrication and installation.of the mooring station enclosures
is relatively expensive. The feasibility of eliminating them or re-
placing them with less costiy equivalcats should be cxplored. Ferhaps
locating mooring bits on the side of the hull may be a preferred ai-
ternative. The ueed for air locks .also should be reviewed.
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b. Piping/tubing/hoses

HRP Y
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ehfmvl
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g

Less expensive transfer lines should be utilized. For example,

4 g’? in plac. of custom welded pipes used as ducts for air transfer, sub-
il stitute reinforced plastic tubing which is available in various diameters.
Uniformity 3n shape and dimensions of ducts for a specific type service
g} should be sought.
{
-

c¢. Fire protection

Fuiure design shvuld pruvide Loy ready gcléss ul Lie emeifendy
fire main from the dock to within the cover.
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d. Intervals between transverse cables
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The desirability cf bonding transverse cabics at closer intervals
to the cover fabric, especially at the bow and stern, should be checked.
This could result in a decrease in diameter and weight for individual
cables and would facilitate draping and fastening of cover.

4
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5. Proceduxes/Cost Reduction*

rM"‘
.

a. Start of installation

M

E‘Tf

Consideration should be given to optimum choice of where to z
start and how to start installation.

~

b. Folding/flaking of cover

Improved means of fclding and releasing the cover should be

!
{_i developed.
c. Talc

—J

Generous use should be made of dusting talc to facilitate release
of individual folds of cover from pallets.
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Subj: ‘“Comments and Suggestions to Expcdite Future Ship Topside Cover i
Installations"

3 d. Installation schedule

All efforts should be made to complete cover installation and f
inflation iun one day.

e. Systematization of effort ;

Better coordination of supervision, communications, team effort,
and use of proper tools should be developed.

f. Tensioned guide lines/fairleads

Appropriate use of above should be made to minimize snagging of
cover on superstructure projections as cover is draped.

g. Contractor use of ship :

The ship should be cleared for one day before cover installaticn

to allow contractor to complete equiyment checkout and miscellaneous top- "
side details, i
*Some overlap with a few points listed previously. 7
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LOW- AND HIGE~PRESSURE BLGWERS

APPENDIX C

OPERATING CHARACTERISTICS

Low Pressure High Pressure
Supplier's* Model No. BL 445 BI 270
BP 2 3
RPM 1080 2900
. 3 phase, 460 volt 60 cycle

Motor, open, dripproof 1755 rpm 1755 rpm
Belt Drive Belt AS1 Belt A38
Blower performance,
inches water gage

0 7000 cfm 4000 cfm

2.1 0 -

6.0 - 0

*Supplier - Buffalo Forge Co.
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&3 APPENDIX D

T RELATIVE HUMIDITY AND TEMPERATURE WITHIN AIR-~-SUPPORTED
ix STRUCTURE ABOARD USS BETELGEUSE (AK 260)
‘ 19 FEBRUARY 1972

!
bl bt e A g e

A N A A S 70 A2 O S A B A

e § Sensor locatica
=3 -
vr o“"”.‘fe Top of Ton of A, Top of “.p of Engire Poes Faorcastle Deck
23 Tize m Zazes 2 oo | starvoara | matex dasck 2 Yez Afs of Forvard
;“ ?"‘ kr (m;::.t Air) ¥ain Deck s Gun Tub ¥ais Deck | #sin Deck Sridge Deck Yoorisg Staiicn
_ g 2 Te=p PE Texpi RS {Texp| RE jTesp | PH | Te=p| fE |Te=p | RE Te=p £ Temp
7 z *F £ *Fi % *F 3 *F 5 *F}| % *F s *F 4 *F
%
=
Ex - anl 6 5.5 138 138 1aa la6s] b 55| 3k |3s.5% 27 f3s.5¢ 28 3%.5 2 35
E i H 00| 67 L1.5 35 kL) 35 §35.5§ 3% 535.54 3% j3s.s1 28 Jis.s| 29 35.5 33 35
= 3 H 030] 65 56 37 37 35 135.5) 35 |35 35 {33-57 28 135 29 35.% 3 3¢
3 - 050] 68 113 38 38 38 138 35 i35 35 §35.51 2 35 - 35.5 33 £
_ as00) &8 k6 37 |38 |36 435.5; 35 [35.5] 35 §35.51 28 I35 3 3.5 o 3.5
P 0&00) 10 .S 36 37 35§35 35 5 3% 135.5: 28 |3 29 35 3% 2.5
i ool 72 | 3 136 i35 |35 (3% 13 J3u 3 I3 ies |2 i 32 32
2 i} oo 15 L8 k) 3651 IW 13k LI k2 &3 27 §33.5 , 2% 3 733 k=3
e : °900] 75 18 € b3 | 3§ | w o fans| oo jm o jer dm lw E1 32 32.5
= - 00| 7 9 36 k14 3 {3 * i3t ECS kY % 3% 25 kM 33 33.5
1y T 9.5 3% 37 * 13551 3% i3 3= I3 26 1% 2t 35 k-3 3.5
12004 TR 38 % 137 ;2% 435 3k 13 33|35 26 3% 28 35 2 3.5
1 < %6.5 ) kl B iR 3% 3% 33 3 27 |5 28 3 32 2.5
05 T y.g kg 3T 3* R 3% §35.5 ) 33 3% 28 3%k 28 % 33 =
1500) 73 &5 35 ks 3% §3% LT 33 3% 28 i 28 2 33 32
00| T 85.5 ¥ 36.5] 3% 33 3k {33.5 3/ (3t 29 .5 ; 28 i 33 2
1700 T 13 3£ 35.50 R 3% 2% 123.5 1 3% ]33.5f 28 133.5 ] 28 3% 33 »
1800 57 L& 36 36.5) 3% 133.3§ 3% |33.54 3% 335128 |33.5) 28 33.% 33 k-3
1900 T 133 36 36,50 3% §33.5f 35 133.54 3% {33.5128 [32.51 29 3.5 33 »
20001 15 ks 3 26.5) 3% 132.57 3% 325 3% 3.5} 28 [33.51 29 E 33 32
20 61 >3 ke 3€.5) 3% §33.5f 3 {33.54§ 3% 33.5] 28 33.5 1 28 % 33 »
2200 33 133 35 35.51 3. {32.5 7 3% (3.5 3% (325128 (3257123 33.5 33 32
20| &3 35 35 35 3% 325 % 325§ % 329 ) 28 3.5} 23 3.5, 3B 3.5 E
2500| 5@ 1 3%] 35 35 3 §32.3) 3% 132.5¢ 3% j:.5]26 {51! 28 33.5 1 33 31.5 3
Te=p - Temperature. E
Extes: 1. R at sll sensor locstions is at acceptidle iersls.
2. Texperatures are substsntially the sese at sll sensor lweaticns.
3. Unler prevailing cozditicns, the adove data indicate a veil-desigmed air circulatica throughont ke
delomidified air zoae.
L. In & letter from Faval Weather Service Detactment, Ashville, Noiid Carolinz, dated 28 Septexder 1671,
the retvrn period of veather sevesity is listed 3 25 years.
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APPENDIX F

NSRDC/A LETTER "SHIP TOPSIDE ENCAPSULATION;
PERFORMANCE OF COVER ABOARD USS BETELGEUSE (AK 260)"

Annapolis Laboratory
2841 : HEA

4770

Work Unit 2841 512
4 Feb 1972

From: Commander, Naval Ship Research and Development Center
To: Commander, Naval Ship Systems Command (NAVSHIPS O43)

Subj: Ship Topside Encapsulation; Performance of Cover Aboard
BETELGEUSE {AK-260)

1. The cover aboard the topside of AK-260 has been designed to
withstand wind velocities up to 100 knots. The highest wind vel-
ocity to which the cover has been exposed since its installation
occurred on 25 January 1972, when gusts up to 46 knots were recor-
ded. Performance of the cover was observed at that date by Mr. R,

S. Egan, code 250.4, Design Division, NAVSHIPYD PHIIA, and was
reported during a telephone discussion held with Dr. H. E. Achilles,
of this laboratory, on 28 January 1972.

2. AK-260 is berthed in a general north-south direction with the
bow headed south along the east side of Pier C at the Philadelphia
Naval Base. During the period of observation prevailing direction

of the wind was from the west with intermittent shifts to the north-
west. Some degree of protection from the westerly winds was affor-
ded by CHANDELEUR (AV 10) which is berthed along the western side

of Pier C.

%. Under the wind impact pressure the windward side of the cover
did not move bodily as a unit. Instead a slow wave movement
developed near the stern and traveled slowly forward from one
corrugation of the cover to the next. Magnitude of the cover
deflections was of the order of two to three feet. There was ro
apparent upiift of the cover at the profile hcight, nor was any
movement evident at the extreme forward and after ends of the
cover, which have enhanced stiffness. At no time did it appear
that the cover made contact with any interior topside superstruc-
ture projections.

A, RUFOLO

By directi
Copy to: Y ot on

NAVSHIPS 03421

NAVSEC 6101E

NAVSHIPYD PHIIA Code 250
NAVSHIPYD PHIIA 250.4
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APPENDIX G
NSRDC/A LETTER “"SHIP TOPSIDE ENCAPSULATION
(AK 260) ; ATMOSPHERE CONTROL SYSTEM AND
AIR LEAKAGE TEST"
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DEPARTMENT OF THE MAVY
NAVAL $:ilP RESEARCH AND DEVELOPMENT CENTER N REPLY REFER 10
ANNAPOLIS LABORATCRY . NP/&T70 {284 HEA)
ANNAPOLIS, MARYLAND 21432 Work Units 1-2841-511-A
and 1-2841-5i2-A

£ TG
3 = From: Officer-in-Charge ¥ JAN 13i¢
= To: Consnander, Philadelphia Naval Shipyaxd (Code 260.3.1)-
= [
- 1 Subj: Ship Topside Encapsulation (AK-260); Atmosphere Control System
E and Air Lcakage Tests
£ B | Ref: (a) Typc 1 Technical Manual for Rotary Type Desiccant Dehumidifiers,
S Navy Size 55-505, NAVSHIPS 0938-035-7010, 15 Jan 2970
2 J (b) Carrier Air Coaditioning Coxzpany, “ilandbook for Air Conditioning
e iy System Design," pp. 1-14, McGraw Hill, N.Y., 1965
P = (c) National Weather Records Center, Environmental Data Service,
= Environmental Science Services Administration," Working Paper
= for the Revision of MIL-STD-210A to MIL-STD-210B, U. S. Navy, i
E L p. 17, of Feb 1970 :
= (d) NAVSHIPYD PHILA, Solicitatica N00151-71-R-028C, "Air Supportec
E ;? Enclosure for Ship Topside, Desiga and Manufacture of," of
= £ i 21 Aug 1970, and subscquent amcndoents thereto
E (e) Tecanical Proposal, BIRDAIR STRUCTURES, INC., of 23 Sep 1370

- and subsequent revisions thereto
: (f) Haterial Inspection and Receiving Report, NRPO Contract
N00140-71-C-0150, 23 Nov 1971

Encl: (1) Air Leakage Flow Rate Calculations Ship Topside Encapsuiation
2 for AX-260 (2 sheets)

E © ‘ 1. The atmosphere contrcl system within the air-supported structure
-1 apoard AK-260 consists of two sub-systems, as follows:

|

a. Air Pressurization Sub-System: Blowers of the air pressurization
sub-system draw into the structure air which is maintained automatically
at the required pressure. There are twc low pressure and two high pressure
blowers. One of each wcting is intended for standby sexvice. For wind
velccities below 40 knots, internal 2ir pressure is maintained at 2 inches
water gauge. When wind velocity exceeds 40 knots, a high pressure blower
cuts in automatically to increase the pressure to 6 inches water gauge so
that the structure can withstand the greater impact pressurc caused by
high velocity wiads.

¥
| D

(A

!

b. Air Dehumidification Sub-System: The volume of air avoard AK-260
which must be processed to a 30-35% relative humidity is approximately
1,700,000 cubic feet (CF). The hull interiox accoumts for 740,000 CF
and the enclosed topside totals some 960,000 CF. Long term experience
with ship preservation indicated that two size 55-505 rotary drhumidifiers,
as described in reference {a), were required to handle a hull imterior of
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abOAi .0 CF. NAVSHIPYD FH1LA Code 200.3, Air Conditioning &nd

i branch recomsended the insta®lation of three additional dc-
numlulfic1> in order to handie the addéiticnal topside volume of 960,90
Ci¥. [ach of the five units has an air flow capacity of 500 cubic fecet
per wminute (CFM), and by means of sensors maintains a relative humidity
{Ri) at 30 to 35%. 3Based on longs term experience the Reserve Fleet
expecis that once an RH of Su-SSS nas been attainca, each dehwmidificr
in effect will operate only 50% of the time, or at half of its acminzi
capacity. Each unit has a minimum rated water absorption capacity of
6.5 pounds per hour at 70°F.

2. The maxipws demand which the dehumidifiers would have to meet in
the Philadeiphia arca occurs only occasionally during the summexr monins
when the air temperature and relative punidity are high. Based on cii-
maglc information included in refercnce (b}, NAVSHIPYD PHILA Code 2060.5.1,
ir Conditioning and Veniilation B“a;cn advisca that unde: sucn exiiciely
unfavorable climatic COﬁd‘ tions, air entering the cnclosuxre aboard AX-200
would have a éry bulb temperature of 95°F and a relative humidity of
78 pexcent. After ;n»ry within the structurc tomperature of the air would
be reduced to 70°F dry bulb and its relztive Humzulty would be decreased
t6 35 percent. Under these unusuul conéitions, maximum air flow coujrica
with rated water abs ‘,v*vn apacity of the dehumidifiers must not exread
342 CFM in order to maintaln ;ne 35% RH. Calcuiations confirming thosc
made by NAVSHIPYD PHILA Code 260.3.1 arc shown in enclosurc (1).

H)

3. Under less demanding climatic conditions prevailing for the major
portion of a year, that is, lower aix temperature and RH, the l‘misluc
effect of water ansorpglon capacx»y of a dchumidirier on its air flow
capacity would be easeé, and air leakage rates greater than 342 CF¥ ceculd
te tolerated.

4. Technic:zl success of the topside encapsulation concept depends cit the
ability of the air blowers to maintain required imternal air pressure oi
2 inches water gauge and of the dehumidifiers to maintain a 30-35% i
Factors which determine the capacities needed in these two sub-systcms
are total volume of air (1,700,000 CF), air leakage rate, and outside air
temperature and RH.

5. Climatological records identified in reference (c) indicaie that wind
velocities below 40 knots would be expected foxr more than $7 percent of
the time at Philadelphia. Thus 2 inches water gauge air pressure witiin
the cover aboard AK-260 can be regarded as the norm or reicrence Sressure
at which air leakage rates should be measured to assess cover sealiag
effectiveness.
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6. An air leakage rate of 20 CFM was selected as a target in reierencs
(d) as an incentive for prospective bidders tc provicde as air-tight am
enclosure as possible. Admittedly, this level was rather optimistic
and it was acknowledged that in practice a somewhat higher rate could
be considered acceptable. BIRDAIR STRUCTURES, IRXC., the eventual con-
tractor, was the only bidder who signified his imtention to attaim this
target level, as described in refexence (e).

7. A series of tests was made aboara the encapsulated AX-z60 at NAVSIIPYD
PHILA on 23 November 1971 to determine if the air leakage rate from the
structure was within limits acceptable to the Navy. An inclined manczewer
was used by BIRDAIR znd air calibratec anemomeiers were used by NAVSHIPYD
PHILA Code 260.6.1. The inclined mzmometer in this case had an estimsted
accuracy of perhaps + 5 percent and it gemerally is comsidered more relizbic
than the anemometer.

8. Air leakage rate calculations Dy BIRDAIR were based on the following

equation.
Q = 1096.5 CA/[_P_/
N 4

Where @ = C&¥ air :
C = Coefficient of discharge, 0.601
A = Orifice area in square feet
P = Static air pressure in inches water gauge

~
|

Weight of air, powmé per cubic foot

Air Temperatwa 2 35°F
Wind Velocity 4 - 18 knots

Results of tests at 2 inches water gauge pressure are shown ia Tablie 1.

Table 1
Air Pressure Air Leakage Rate, CFM
Inches Water Gauge BIRCAIR JAVSHIPYD PHILA
2.0 325 ¥o simuitancous test made
2.0 350 383
1.8 399 20

Shipyard personnel working aboard ship occasionally passed tareugh air
locks of mooring station enclosures, which umavoidarly increased air
leakage, and this was included in the above measured valucs.
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S. Efforis were mude to oDtain accurate measureaents of ieakage rates
higner than 2 inchs water gauge, but this w2s not possible. ¥ith the
port air imlet blanked and size of the starboaré air inlet resiricicd
to 2n orifice with a 6 inch diameter, the high pressure blowers were
unabic to Graw in sufficient air to compemsate for air leahage and couid
not maintain an equilibzium 6 imch interasl prossure. As an cxpediont,
the port inlet was opened so that 6 inches imternal pressure couié be
atiained by the blowers. Tnen the port air inlet wxas blanked and a
series of readings was takea as the internal air pressure gradually
decreased in order to obtain an approxizate air leakaze rate. Resuits
are shown in Table 2.

Air Pressure Air Leaiag:_katc, Or
Inches ¥Water Gauge BIRDAIR XAVSHIPYD P
At Start At Emd

of Test of Test

6.2 6.0 350 405
5.9 5.8 460 480
5.6 5.45 &30 456
5.45 5.3 480 570

10. An acdgitional leakage test was mace with the two high pressure ané
w0 low pressuxre blowers on 1line znd with the port cir inmlet biznked. |

The object was to let the internal prossure sesk its own eguilibriuz lovel.
At the observed eguilibrium pressure of 4.4 inches zn air leakage Tate of
640 CFM was recorded by BIRDAIR and 695 CFM by RAVSHIPYD PHIiIA. The =o¢a-
surexeats indicated the =egnitude of the imcreased zir leakzge rate which
could be expecied at higher pressure levels. 1Ia all cases =iT leaXage
Tales measured with the ancxzcmeter were higher than with the imciined
manoaecter. Reason for the differemce hzas not becn explained.

73

il. The measured air leakage rate zt 2 inches water gauge averaged 350
CFM. This leakage rate cam be tolerated simce the air control sysiem
would bc expected to maintzin the 35% RH under evea the post adverse
clisatic conditiams, as noted earlier im payagrash 3. Actually, 2 leakage
rate far in excess (possibly up t& 600 C¥¥) could be tolerated imder mor=cl
atmospheric conditioms.

12. Response of the air pressurizitica system t0 an incyease 3n win

é
velocity fom less than 40 Xnots o 46 knols and higher 3is cuite repid.
When actusted manuaily to duplicate the increase, the contTrol Ssystes Taised
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e L the interaal air prassure fom 2 1o 6 inches watos zauge in 10 =zinutes.
Conversely, whea the high rressuxc blowers were cut out and the Iow
P pressure biower was cut in, the Dressuze cropped fo € 0 5 iaches
- water gauge in three =inutes. Pressure Grop in this case uncerstancasly
is cependeat on air leskage.
; i3. Ia view of the test resuits it was recomsended by NAVSHIPYD PaILla
7 - Code 260.35.1 and XAVSHIPRANTTEN AXRALAB izt the cover be accepted oy
. ihe Xavy. Fomnal product quality assurance and accepiance by the XNavy
2 U is docuzenteé in refereace (3).
24. 1t is expected that some of the szmall lesxs sitill resaining Hetuces
Pl the cover and hull wili be located cuximz snipboard iaspectioas by NXaV-
L_é RIPAAGTEX AXXALAB persounel. Taese lezks wilil De seazed and a Gecressec :
air icakage yate should be achieved. :
i 15. INACTSHIPFAC PHILA hazs advised that it usuaily requircs abuut 90 &uys
"" for the ianterior of a ship's hull o &y alter hs cir dalumidificacion :
2 —m Sysitm De3ims operation. A system of temooTatie 2nd RH SenscIS Connac.Ta
- § for contimuocus zutomatic read-out has boom Iastziled aboard AX-260. Tae
= mC2SUTCICRTS maGe T0 Gate hzve a2iTcady provided @ good imdication tnw. LS
2ir within the cncapsulatad ship wii1l he relizbly maintaiaed &t the des:yoe
g— equilidrium of 30-355 M. Measuremeats wili De mxde curiag high oo atuge :
- a6 nigh humidity pericds to confizm perforzance at these more Gemanuing
ciimatic conditiams.
M
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SHIP (GPSIDE ENCAPSULATION (AX-280) i) 3
AYR LESKAGE FLOW RATE CALCULATIONS 1 =
a
Xote: Calculations were based om the following unusually adverse =
agvient air ceaditions: :
Azbient Air ¥ithin .
. iniet Air Cover }
I 3
Tezperature, Gry buid S5 70 =
T R =
3 Relative humidicy (R/H), $ 78 35 T
2 ° E
i - - = -0 LI =
Inlet air at 95°F — =
at 100% R/il, mass of water vapor = 17.32 guains/CF =
= and 785 K/il, mass of water vaper = 13.51 grains/CF . .
Air xithin cover at 70°F -
at 1005 R/fH, mess of water vegor = 8.0064 grains/iF .~ =
ané 35% R/H, mass of water vapox = 2.8ZZ graias/CF . z
3 Aad one CF air at 95Fis B
3 equivalent te 1.0 x 530 or 0.954 CF at 70°F .
= 533 s i
= Net reguction in mass of waier vaper 71
= zex CF at 95°F reduced to 76°F is 13.51 graius L
= iess 2.82 grains
= T :0.39 grains —
£
= Maxizm air flow capacity, oze delumidifier = 500 CRM i
Maxizum air fiow capacity, five ceawmaidifies -
at 505 operatiang Tactor = 1,256 G Py
td
Xinismm water absorption cadacit)
: at 70°F/éehumidifier = §.5 1o./howx ]
or 45,360 grains/hour g
or 758 graius/ainute
: - - - L ~ -~ - - {—‘:
and, m=inisum weight of water which caa be i !
reaoved by five dehumiciliers = 3,730 grains/=iaute

Report 28550 45 G-& Encl (1), pa 1, to NAVSHIP-
RANTCENY ASALAZ 1tr IP/477C

PO SR




2,

et e Tt e R Tt W SO T P y—— T e
R e i e oV = R TET . CE R S e e e s et b e ot

-

s
i
L Maximm aixr flow rate/5 humidifiers consistent
) with minimm water absorption capacity (taking
; into account cach CF air at 95°F is equivalent
! to 0.964 CF at 70°F) is: s
1 3,730 grains water '
] winute or 342 CFM 5
” 10.69 grains water :
. . 0.904 CF air
4

This means that under the unusually adverse ambient
atmospheric conditions or high temperature, 95°F,

and high relative humidity, 78%, tolerable air

leakage also is 342 CFM

ey
1 P
[ T——

At lower amvient air temperatures and relative
humidities a pronortionately higher air leakage
rate could he tclerated.
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DEPARTMENT OF THE NAVY x:mgus LABCRATORY
; APOLIS, MD 21472
NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER CARDEROCK L AECRATGRY
HEADQUARTERS BETHESDA, M0 20034
BETHESDA, MARYLAND 20034 IN REPLY REFER T0:
Annapolis Laboracory
2841:HEA
4770

Work Unit 2841-5i2

7 KOV 1972

From: Commander, Naval Ship Research and Development Center
To: Commander, Naval Ship Systems Command (MNAVSHIPS 043)

Subj: Ship Topside Encapsulation Project (AK-260); Air Leakage Test,
results of

Ref: (a) NSRDC 1tr NP/4770 (2841:HEA) Work Units 1-2841-511-A and
1-2841-512-A, "Ship Topside Encapsulation (A¥-260); Atmos-
phere Control System and Air Leakage Tests," of 7 Jan 1972
(b) NSRDC 1ltr Annapolis Laboratory 2841:HEA 4770 Work Unit
2841-512, "Ship Topside Encapsulation Project (AK-260) Air
Leakage Test, request for," of 6 Oct 1972

Encl: (1) USS BETELGEUSE (AK-260), Air Leakage Tedts

1. Tests made aboard USS BETELGEUSE {AK-260) on 23 November 1971, one
month after the topside cover had been installed, indicated that the
rate of air leakage from within the cover was within limits acceptable
to the Navy, as described in reference (a). A second series of tests
to check the air-tightness of the cover after one year's operation
appeared timely and was requested in reference (b}.

2. The current tests were made on 26 October 1672 by personnel of the
Design Division, NAVSHIPYD PHILA using a calibrated anemometer, 7he port
air inlet was sealed shut and a2 12 inch diarmeter orifice was superimposed
on the starboard air inlet. One low pressure tlower operated continuously
throughout the tests, and air pressure within the cover was held at a con-
stant 2.2 inches vater gauge. Fassage by personnel through the air lock
was not permitted prior to or during the tests so that the systenm could
attain and maintain equilibrium. Results are tabulated in enclosure (1).

3. Current results are compared below with thcse cbtained originally
with the same type test instrument.
Air Leakage Rate

Date of Tests CFM
23 Nov 1971 385
26 Oct 1972 288
Report 28-550 H-1 48
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Annapolis Lsboratory
2841:HEA

4770

Work Unit 2841-512

4. The significantly lower air leakage rate observed in the current tests
is attributable to at least two factors. Since December 1971 perscmnel of
INACTSHIPFAC PHILA have eliminated a numoer of leaks which had not been
located previously. Also during the original tests shipyard personnel
working aboard ship occasionaliy passed through air locks of mooring sta-
tion enclosures, which unavoidably increased air leakage. In thie current
tests passage through the locks was not permitted. In addition, it is
possible that during the past 11 months the slightly higher pressure of
the air within the cover has seated the sealing flap of the cover moxe
firmly against the ship's hull and has effected a tighter closure.

5. Air leakage could be reduced even further by patching twc small series
of pinhole perforations extending in a straight line along the warp direc-
tion of the cover fabric. These are located on the starboard side, viz:

a. Bow, at atout frame 20, between No. 2 and No. 3 transverse cables,
9 panels up from tottom.

b. Above aft gun tub, 8 panels up.

It is recommended that these perforations be patched before the onset of

winter weather and that a coat of Hypalon paint be applied on the outside
of the patched area.

6. While standing inside the air locks of the two amidships mooring station
enclosures, observers in the current tests could hear the hiss cf air passing

through small leaks into the lock. Elimination of these leaks would Lelp
decrease the load on the dehumidification machines. However, this does not

appear cvitical, because the machines now are operating at less tham 50 per-

cent of the time which is within requirements of practices observed by
INACTSHIPFAC.

7. Results obtainad with the prctotype installstion indicate that leakage

of air from an air-supported structure sealed to the topsides of a ship can
be maintained readily within limits acceptable to the Navy and that the air
within the structure can be held at the decired ilow relative humidity in
order “o minimize corrosion of topside components.

Copy to:

NAVSHIPS 03421 QW
NAVSHIPS 043 7 s
MAVSHIPS 0431 1O
NAVSEC 6101E g- %‘ans 2
NAVSHIPYD PHILA Code 250.2 Y Q2%

NAVSHIPYD PHIIA Code 280.3
INACTSHIPFAC PHIIA
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USS BETELGEUSE (2K-260}
AIR LEAKAGE TESTS

£\u Ay
N v vt

H

I
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Date of Tests 26 Oct 1972
Test Equipment Calibrated Anemometer (Taylor Instrunent Co.)
Location cf Anencaeter Contimuous Scan Over Orifice During Test

BhwMI g

Wminwoy
P

Orifice Diametex 12 Inches

Area 0.785 sq. ft.
Air Pressure Within Cover 2.2 Inches water gauge
L. Test Length 60 Seconds

e

Ty |

Y aunmnf
.

Time Air Temp ¥ind Velocity Air Velocity  Air Velocity
Hours of Knots -+ ft/min CFM

L 1130 50 0-8 415 226
ez Lo 1134 9 0-8 400 314
3 Start 58 0-2 400 314
E- § f 1320 58 0-2 385 302
E 1 i 58 0-2 355 3719

58 0-2 325 255

E : i 58 0-2 325 255
2 i End
5= 1340 58 0-2 330 255

i)
[
]

rmu "
———

Average - - 367 288

Y AAEERNNI Y
]

Pl
b

Observers J. Jones Code 263.3
F, Pappas Code 260.5 RAVSHIPYD

i1 E. Ottavid. Code 260.5 J PHILA
i H.E. Achilles Ccde 2841 NSRIC
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APPENDIX I
BIRDAIR STRUCTURE INCORPORATED LETTER
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BIRDAR STRUCTURES., INC.

AIR SUPPORTED STRUCTURES
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July 10, 1972

] Dr. H. E. Achilles
s Code 2841
) Naval Ship Research & Development Center
- Annapolis, Maryland 21462
) dear Harold:
3 ‘“' This letter confirms cur discussions of last Friday regarding pinhole

porosity in the shipcover envelope. This porcsity became evident to your
persennel when lines of light approximately 12 long in the warp direction
appeared in the skin in several areas on the ead sections.

| have discussed this at length with Halter 3ird and we do not
believe that this is a serious prcblem as the defect itself is thought to be
= o due to eizher one or both of the following conditions:

1. A skip or streak, resulting in a thinner cross seciion in the warp direction
{direction of processing). This would result in a thin coating in this area
wnich could result in some breaks when put under load.

: 2. A small fold or crease in the fabric which would result in excessive crinp
= - or local distortion of the fill yarns, which was covered by the coating and
e . was not apparent during inspection. When load was applied across this area,
= : aTter installation, the crimped yarns would straighten out, resulting in a
higher than normal stretch along the fold. This stretch could csuse small

brecaks in the coating that would then asppear as a line when viewed against
H the brignht sky.

It is most likely that the problem is due to the latter condition.
- Smail creases or excessive distortion of the fill yarn can occur as it is
gifficult to tension the fabric out in the fill direction during coating. As
you may recall, the end sections of the cnclosure were fabricated from the )
6 0z., 2 X 2 basket weave material which proved to be more difficult to coat. : =
i Consecuently, we switched to an 8.5 oz. plain weave nylon. Because of its :
L.  tighter construction, this material was easier to coat and we obtained a higher

percentage of Guality goods. This later material was used in the center

L sections of the envelope where no problem has been reported.
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Or. H. E. Achilles -Page 2- July 10, 1972

Based on the above, we believe the problem being encountered is due
to small isperfections in the 6 oz. coated fabric used in the end sections
wnich were not picked up in either our vendor'!s or our own inspection. To help
avoid such problems in the future, we believe a tignter weave fabric, such as
was used on the center sections, should be specified. This type of defect
should also be spelled out more fully so that the supplier could be held
responsible Tor developing methods to better control this condition.

Wle beiieve that by patching the areas you have cone the best possible
re.air; however, we do not believe that the envelope is in any danger as a
result of this porosity as the break in the coating would not adversely affect
the strengtn and as loads in the fill direction, which would be across the
oreak, are very low, It is anticipated that any areas where this condition
exists will become more evident as a result of continuous exposure, particularly
during the hot sumwer months, and suggest that repairs be postponed until late
sumner or early fall sc that all necessary repairs could be made simultaneously
vith minimuan trouble and expense. Once these initial repairs are made, it is
not likely that this condition would show up agai- to any great extent.

Please advise if you require any further information.

V tady yours,z Z
Jofm E. Bernacki,
terials Engineer

8 HARSTAKCTURES.NC
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NSRDC/A LETTER “"SHIP TOPSIDE ENCAPSULATION
PROGRAM (AK 260); REVISION OF NAVAL SHIPS TECHNICAL
MANUAL, CHAPTER 9030, READINESS AND CARE OF VESSELS

IN INACTIVE STATUS; BELOW DECKS EQUIPMENT"
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DE?ART}QENT OF 1iaz NAYY RNAPTLIS t AGORATOM

i A2 ot B A Py
S NAVAL SHIP RESEARCH AND DEVELGPMENT CERTEK N‘J?Puu.., =0 21462
; - CARDERDLK L rBIRATIAY

g"; HEADQUARTERS BETHESDA, 2D 203K .
s ~ BETHESDA, #ARYLAND 20334 1N REPLY REFER TO:

— Annapolis laboratory

it 2841:HEA

=3 $77

. ¥ork Unit 2841-512
¥ OJUN 1872

rroz: Cozmander, Naval Ship Research and Develcpzeat Ceater
i

a4 Lo 0t L Gy G M [ e A 4

M

.

S Comander, Naval Ship Systems CToz=and (NAVSHIPS 043

[ ]
'

- - $.5j: Ship Topsid:z Eacapsulatiom Progran {AJ-260); Revision of Navai
P Ships Technical Manual. Chepter 6630, "Readiness and Care of
& =

Vessels in Inactive Status,” below decks eguipzent

; Rei: (2} XNaval hips Tecunical Manusl, Chzpter 9039, "Readizmess
= ;- and Cate of Vessels in Inactive Sta -
= ] {o) Militacry Specification HIL-C-16173, “__.ven: Cutback Cold- i .
S Applicaticn Cerrosicn Preveative” P
L {(c; Xaval Ship Rssearch and Deveiopzeat Ceater Amnapolis Lobora- i :
= tery Report 8-387 of 13 #zy 1970, low Tesperzture Yazer {
5 i Space Corrosion Imhibited Stcam Turbine 0il, Evaluation of™ : :
! {€} Xava! ship Research ané Development Ceates, Annapolis Labora- : -
) tory Raport 3-339 of 30 Octcher 1IS7(, “iow Teoperatume, YapoT : :
. Space Corrosica Imhibited Stea= Tuxbine Uil; Eveluvetion of” :
: (e} Military Specification MIL-L-21269, “iuvdricating Gii, imtermai '
. Coxpustion Eamgine, Prescrvative" B
{f) Xaval S:ips Technical Manuzi, Chapter 412, "Diesel Engines™
- - Eacl: (1) Rec 3 :

czmeucded Revis:ions for NavziShips Techzic

e43Q, 'Heodiness ané Care of Yessels in Imact
Below Jacks Eguizment {8 sheetsz)

. {(2) Recomz:améed Revisions for Xsvil Shiiys Technical ¥xmual, (aspter
9412, "Diecsel Emgi

it

AR

e
Y

—
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by the encapsulation process, to mumaln in aan “as isT condidiom W TAe
Zaxims exteal.

framenes vy

3 t 1. Bases for meximizing the potemtial of the tetal comcept of szip topside
E B encapsulation vere esphasizad during presemtaticas smde inm August 1571

: before KAVSHIPS 043 and NAYSHIPS 60 by representstives of the Newal Saip

= i Ressardh, 2na Developzenit Cemter, Annapolis lLedoTratory. The toiz2l concest
5 : incsuded oxteasive revisions of reference (@). Intent of the rovisicss

E : would De to allow eguipment 2dcard 2 naval ship scheduled For iaactivaiiam

2. Allowing & ship to remain essenciaily in an Yes is™ condidcn would
f *

LY
g
!
(]
b
17

0l 0 s 0 s v s e 3 5 et 0 0

: T a. Aly cehumidified © 23 relative hunidity of 30 o 35 perceat is by
i itself an effeczive preservaticn medium.
H Report 28-559 J-1 39
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Annapelis Llaboratory :
28421:HEA i
4770

Tork Unit 2341-512

. The complirated and relatively costly bzck-up solveat cuthack
corrosion preventive system of equipzent preservetion should be replaced. -

c. ¥odern ané m=ore cast-effe -:t ve preservation pethods are availabie
znd siould be used to maintain the required preservation Dacxk-up systea. .
3. Suring a coniference held on 6 March 1972, NAVSHIPS 045 estabiished
Tevised priarities for several yhases oi the sudject prograa. Top prior‘ty
: essigned to a;velop‘ng recos=er lations for revising reference (g) by
a.iz;;zizi.;g the use of son’er;;. cutback corrosion preveative (icdeatified in
rafereace (b)) for preservaticn of delow decks machianery ané relat

guipsent Dy either conveniicnal or ispside eacaasuiation sethiods. Tais
,..a:c of the Progres is inC subject OF Ihe preseit ComumiCation.

4. Examples of minimiziaz the use 0i sclveat cutback corrosicm preveative
are as follows.

- L =4
inciuding purifiers would eatail the use o Vapor- Space forrosicn
Stea Turbine Cil shich was gevelopad at this Coiter as mficgzeé
ences {¢) and {G). A proposed Hilitary C:—:.c.’""tze:: for tze g.\- SeT
wishriceting 0ii, &t Turbine, Yepor Space Inh.bitec,™ {(VSI21243.27} has
been circularized fy XAVSEC ¢ *cru;hsu: 1;,a=¢s;ry Zox .cs::—aa-. T8e Comments .
are Seing incorporsted into 2 final draft of the specificzticn wich is o
be submitted for ayproval to the Xaval Ship Syecx ication Reviex Eoard. -
%0 comzercizl souzces of supply of the procuct already are availsdie.

2. An izprovec method of preserving tuzbine cil lubricating sy
s 3

. Use of 2 presexvat ve Ivdricating 0il idmtified i=m Teference {e
shoulé Do expanded o include its spplication O woderete speed as well
to high speed diesel exgines, and z1so te other Icdricating 0il sy¥siess
below docks cguipsent suih as m=ps &nd cc@rs:sxrs where the zpplicalti
of soiveat cutdack ocorzusion preventive should be discomtimued.

<5

gaR™

S. ;gaz...-c:a; advantages woulé be realized by using proven preservaiive

2. Asplicatiocsn, =2 ;d':;ca}arq Tenoval, of this class of products
is simpler ané less costly than for @oivent cutback corrosicn preveatives.

ik P o . o i, ol il 4 K8

. ?.ecog;ai;eé hzzarés to persennel and eguipment associated with e -
cp:ﬁ:.cadaz of solvent cutdack corrosicn preveative wouid e eliminated. _
$iandling preservative Iudricating oils i3 invcives minizal hazards. .

c. Unit costs of ‘i‘bi..i%’#s... znd prescrvative iudricating oils are
spproxizmately oo2-l that of solvent a:zz:‘ck corrosicn preventives. T

- Report 28-550 26 3-2
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Annapolis Laboratovy
2841: BEA

4770

¥ork Unit 2841-312

d. Preservative lzbricating oiis are fully operatiocmzl libricamts.
If a ship were resctivated, the ludbricating o0il systems of eguipment
wouid be fuily operational, xhich could be significaamt ia @ natiomal
energency.

2. Txe individual preservative ludricating oils are readily Greined

frox ludricating oil systems. Traces of the products remzinimg iz systess

are whelly cozpatible with their operating ludricating oil coumterpartis.
toack corrosicn: prevencives Irom ubricating 0il systers during ship
reactivaticon would be elizminated.

g

6. Recomsondzoiices and cooments Tegarding revision of referemce {(a) are
listed insaciosuye {1}. iandividual items arc :éemtified by mamual page
and paTsgTeph muTEers, xd by pavsgrazh titles. Perailel recEmmomcatians
ans comments for ciesel emgines are sheawm in enclosure {2, =€ appiy

-~

oniy o Sactiocm Vii, "Corrosica Prevention,™ of reference {i3.

7. It is 1iXely that evem zmore officient methoeds to preserve machimery

T nsval ships cz= Do Zevsleoped. For cszsple, The use of yvoiartile oorto-
sicn izhibitors {WI) wouid offer cne =sproach. Packages of YOI couid oo
pizced within mechinesy mnits. Tae coatroiied veieczse of corrosica im-
hi5iting ¥apors Over extended pevicss wiuid Do expecied 1o assure excel-
lcnt presesvation of eguimment. A lzdoratory progrezm to imvestigate e
eoplicadility of Wi for this pumpose wouid sets warremted.

F o ‘,- -
Cepy to: (wemsis.] E RIS
XARIAT o5L
LRVSEIFS 03821
RAYSIIPS O8

XAVNIIPS {831

NAVSEC €191E
XIWSEC 61017
RAYSEC S1863
rescry 2B-55C 3-3 37

Operationzi probleas atiributzdle to incozplete removal of soiveat
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XAVAL SHIPS TEGINICAL HANUAL

s o

GIAPTER S030
READIXESS AND CARE Or VESSELS iIN INACTIVE SERVICE

RECGMYENDED REVISIONS FOR BELOX 12CK EQUIPMENT

Page 4, Par. 24.6C - INACTIVATION (PHASE 3RAVO)-

AdG senience:

“Pse of solvent cuidack .corrosiocm preveative for interior
corrodible suxiaces exposed to cehumidified air should be dis-
ccatinued.”

e P2ge 33, Par. 155.2 - RSMOVAL (GF SOLVEXT CUTSA(X, TO2R0SI0E PREVEXTIVE)-

Rat2in paragraph in ordex to provide imstructicm for ships which
have been preserved xith Solvent cutback corresion prevective.

»
)
1}

se 35, Par. 160.2 - APPLITASIE G

o
atde =

1. 22¢ new first semtence as for Par. Z4.6C soove.
2. DTejais sentence:

° =Grade 2 caly shail be used fozx flushing through Iudbri-
cation systens.”™

i 1
e A

i

3. Delete worcs:

Mk Bl ik 1
il '»u‘ \“ "} hitih

Bo_.jnterioT ané---," froz cumrent first semtence.

Page 35, Pax. 361 - APPLICATION 7O PIPING A GRS,

Gse of scisemt cuthask corTosicn preventive for this eguipment
shcaid be iisomtinuad. It should de ixplaced by Yapor Space
Inhibized Stesn Turdinme Gi1 {¥Si2iSUIT?) or by Mii-i-2i260,
Gependent m operziicmal Ivdricants wsec in ingividsei wmits.

o TR T g
B AN iy s

Kl

= Precautions must Be ooservad to ensure thzt 21l intermal suriaces
. of componeats e wet initizily by the preservative ludricant.

Fage 35, Pax. 162 - APPLICATION 70 DIESEL INGINETS

1. Retain paragrzph with its reference o Raval Ship Tedkmical
¥asual, Chzprer 5412, "Diesel Smgimes.”™ It is umderstond Wst
revisions to (apter $412 are in preparatian.

2. A3Giticmal comments oo (hapter 9412 ave shown in enclosure {2).

RepoT =50 J-4 Enclosure (3, pg 1, of
Tt 28 58 NAVSHIFRANGCER 23ALss 1T
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Page 41, Par. 183 - TANKS, FUEL OIL, DIESEL FUEL. GASOLINE, ALCOHOL, AND
LUBRICATING OIL, AND THEIR CONTENTS.

1. Sub-paragraph 1.

a. Revise to discontinue use of mctal conditioning compound
or thir film rust preveative compound, grade 2.

Wﬂ“’
L

{

)

LA
o

{

b. Include a statement that all tanks should be protected
by dehumidified-air except as may be otherwise required

R

T
e :‘

DTV A OO PP of R A R R
Lo
Lo

i for tanks of ships under MARAD custody which are berthed

= = in locations where electrical power supply may be inadequaté
— to provide necessary dehwaidified air.

£ E§ {

= ¢ S 2. Sub-paragraph 3.

Dalete the words, "gas free™ after the word, "qualified."

i
L
mmu‘
F—

‘

Page 95, Par.137 - TURBINES, MAIN PROPULSION AXD AUXILIARY STEAM, RECI-
PROCATIXG STEAM ENGINES, AND REDUCTION GEARS.

!m ﬂ!MﬂInmul

i. General.

\

g

a. Replace grade 2 cospound with V312190TEP lubricating o0il
o1 prescrving interior surfaces of lubri i

o turbines and r2duction gears.

3

X sysicas

4USTICAUInE O

fome——~

{

b. 1I= is understood that reciprocating steam engines now are

“d

preserved only with dehwmidified air. Coatinue this practice.

L 2. Sub-puaragraph 2.
Delet= paragraph.

" - Y
Rk B :nl» R ATE AL Tar i

3. Subd-p-oragraph 4.

li

‘ *; Deletc first seatence.

:; o Page 45, Par. 188 - DIESEL AXD GASOLINE ENGINES.

’ L. include a direct reference to Chapter 9412.

[ Page 46, Par. 189 - PROPELLERS AND MAIN PROPULSION SHAFTING.

. Line 18:

T {L Revise, *Non-corrosive propelless,” to rezd, "Non-corrodible

’f propellers.”

L 59

Enc1{1} pg. 2 of NAVFIIPRANDON
Report 28-550 J-5 ANNALAB 1tr 2841:HEA 4770 ¥ork
it No. 2841-512

AN

AR

B T TP

O e 8 802 A RN 0 0 8 0 o i i




A S Y g Sy e
e . *k—*vﬁ‘?@g’fﬁ“ vz,

ot PR T e A,

Page 60, Par. 193 - DISTILLING PLANTS AND REFRIGERATING PLANTS. -
t g
Discontinue use of solvent cutback corrosion preventive because T
. dehumidified air is an adequate corrosion preventive. -
"A‘hé ;:
4 Page 60, Par. 194 - AIR COMPRESSORS. -
f 1. Discortinue use of solvent cutback corrosion preventive. . ‘
‘§ 2. Preserve with a product meeting MIL-L-21260. Note that
7 precautions must be observed to ensure that all internal
= surfaces of components are wet initially by the preservative .
I lubricant.
o Page 60, Far. 195 - PURIFIERS.
f 1. For purifiers of lubricating oil systems other than for
= turbires:
;’ a. Discontinue use of solvent cutback corrosion preventive.
b. Prescrve with a product meeting MiL-L-21260. Note that
- precautions must be observed to ensure that all internal
= surfaces of comporents are wet initially by the preservative -
& ibricaat. ;J
= 2. For purifiers of turbine oil lubricating systcms: "1
a. As for la above. -

1

b. Peserve with VS12190TEP. K

g ¢. Iaclude a note stating that prcducts meeting MIL-L-212060
: ar~e likely to contain sulfonates and thereftere must not '\
bz used in turbine oil lubricating systems.

Page 61, Par. 196 - HEATERS, OIL AND WATELR. -

Discontinue usc of solvent cutback corrosion preventive because -
dchumidified air is an adequate corrosion preventive.

Page 61, Par. 197 - PUMPS.

-3 Discontinue use of solvent cutback corrosion preventive and preserve
: with dehumidified air alone. 1f dehuiridified air is a satisfactory :
preservative for pumps described in Par. 98 - STEAM PROPULSION PLANT, :
it should be equally effective for subject PUMPS. - 4

Encl (1), pg. 3, of NAVSHIPRANDCEN ...
Report 28-550 60 J-6 ANNALAB 1tr 2841:1IEA 4770 Wozk -
) Unit No. 2841-512
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Page 66, Par. 200.2 - ELECTRONIC EQUIPMENT - RADIO, RADAR, INFRARED AND
COUNTERMEASURES.

Revise second sentence:

""Replace corrodible hardware with non-csrrodible material
where practical."

» o d

Page 71, Par. 203 - HYDRAULIC SYSTEMS.

1. General:

a. Retain sub-paragraph 4.

D R Y P T O N R

b. Revise remai.._ng sub-paragraphs.

c. Repiace the words, "hydraulic oil," with "hydraulic fluid,"
because the word, 'oil," in thic connection is a misnomer.
Shipboard hydraulic fluids currently include four compo-
sizional classes of fluids as fcllows:

(1) -Waterbase fluids meeting Military Specifications
MIL-1i-5559A and MIL-H-2207:.

(2) Phosphate Ester fluids meeting Military Specification
MIL-H-194578.

(3) Petroleum base fluids meeting Military Spvecifications :
MIL-H-5606, MIL-L-17331, ard MIL-L-17672. ;

(4) Silicone fluids meeting Military Specification
MIL-S-81087.

Ncne of the above classes is cor:patible with the others.
Their admixture must be avoided under all circumstances.

2. Discontinue use of solvent cutback corrosion preventive for
inactivation.

3. For classes (1) and (2) above:
a. Circulate the operational fluids through the systems until
the discharge is free of partictlate matter and any traces

of water.

b. Drain the fluids from the systems.

Encl (1), pg. 4, of NAVSHIPRANDCEN
ANNALAB 1tr 2841:KEA 4770 Work
Report 28-550 J-7 Unit No. 2841-512
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€. Replace with fresh charges of the appropriate opera-
tional fluids.

For systems requiring products meeting Military Specifica-
ticn MIL-~L-17331:

a. As for 3a and 3b above.

b. Note that as scon-as the specification for VSI2190TEP
is issued, this product should replace MIL-L-17331 as a
preservative fluid in surface ship systems where MIL-1-17331
is currently used.

For systems requiring products meeting Military Specification
MIL-H-5606:

a. As for 3a and 3b above.

R R R Sk

b. Pzeserve systems with products meeting Military Specifi-
e cation MIL-H-6083C. This product iz fully operational
E for a limited time.

6. For systems requiring products meet:ng Military Specification
MIL-L-17672:

55 a. As for 3a, 3b, and 3c above.

b. Ncte that as soon as products meeting Military Specification
MIL-H-24430 are available, they should be used as the pre-
servative fluid in the subject systems.

Page 72, Par. 206.7a - MINESWEEPING GEAR - ALL TPES.
£ For gear to be stored in a dehumidified air zone:

Disccntinue the use of solvent cuthack corrcsion preventive,
because preservation by dehumidified air alone should be satisfactory.

Page 74, Par. 215 - GALLEY GEAR AND EQUIPMENT.
As for Par. 206.7a.
Page 86, Par. 252 - INSPECTION OF EXTERIOR SURFACES.

Discontinue the use of solvent cutback corrosion preventive for
surfaces of equipment located within a dehumidified air zonme.

Page 87, Par. 253 - DEHUMIDIFICATION.

Sentence No. 2: With regard to, "erratic or excessive operation

o

-]

——

Encl (1), pg. 5, of NAVSITPRANNCEN -

Report 28-550 62 J-8 ANNALAB 1tr 2841:HEA 4770 Work
- Uait No. 2841-312
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of the dehumidification machines--,":

ARE

ENRE Tt NI e e WP A ol b e ]

- i
- - Add a note that malfunctioning of the relative humidity seasors
i also may bé responsible for erratic or excessive operation, and
3 i "that the sensors should be checked for operational integrity.
. Page 93, Par. 321 - LUBRICATING SYSTEMS OF AUXILIARY TURBINES.
3 { :
3 2,3 Pr2serve :uxiliary turbine lubricating systems the same as for "
- lubricating systems of main propulsion turbines. Refer tc Par. 187. ;
: 3 ¥ i
- it Page 93, Par 322 - AUXILIARY STEAM SYSTEM (150 PSI). ;
; §
— Expand the current procedure. which is restricted solely to removal ;
, § & of solvent cutback corrosion preventive to include a parallel pro- g
= : - cedure applicable to systems preserved solely with dehumidified 4
S air.
E -~ Page 94, Par. 323 - AUXILIARY STEAM SYSTEM AND AUXILIARY EXHAUST SYSTEM 3
£ ) (600 PSI). !
3 i As for Par. 322.
., Page 94, Par. 324 - MAIN STEAM PIPING.
- As for Par. 322.
—7 "’
= - Page 95, Par. 327 - CONDENSATE AND FEED SYSTEMS - MIXING OF CLEANING SOLUT1ON
AND METHODS OF SAMPLING.
i ‘ Retain pacagraph as long as there are ships having above systems
. preserved with solveat cutback corrosion preventive. i
f Page 96, Par. 328 - CONDENSERS AND THE CONDENSATE AND AIR-EJECTING PIPING :
5 L SYSTEM (NG. 1 ENGINE ROOM).
43 : 1. As for Par. 322.
- 2. Add procedures for cleaning and returning those systems which
i have been preserved solely by dehumidified air.
b Page 97, Par. 329 - CONDZNSERS AND THE CONDENSATE AMD AIR-EJECTING PIPING
= , SYSTEM (NO. 2 ENGINE RCOM).
l As for Par. 328.
_ { Page 97, Par. 330 - FLUSHING CONDENSERS, CONCENSATE AND AIR-EJECTING PIPING
= L SYSTEMS ( NO. 1 AND NO. 2 ENGINE ROOMS).
[ As for Par. 328.
2 Encl (1), pg. 6, of NAVSHIPRADCEN
{ g— ANNALAB 1tr 2841:HEA 4770 ¥Work
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Page. 97, Par. 331 - DEAERATING FEED TARK AND THE FEED PIPING SYSTEM )
(NO. 1 FIRE AND ENGINE ROOMS).
As for Par. 328. )
Page 98, Par. 332 - DEAERATING FEED TANK AND THE FEED PIPING SYSTEM
(10, 2 FIRE AND ENGINE ROOMS). -
As for Par. 328.
' Page 98, Par. 333 - FEED PIPING SYSTEM CROSSOVER LINES.
{ As for Par. 328.
Page 98, Par. 334 - FLUSHING THE DEAERATING FEED TANKS AND THE FEED
g PIPIXG SYSTEMS (NO. 1 AND NO. 2 FIRE AND ENGIKE ROOMS).
; As for Par. 328.
, Page 98, Par. 335 - RECIPROCATING STEAM ENGINES.
As for Par. 322.
‘ Page §9, Par. 337 - EVAPORATORS WiTH STEEL SHELLS ONLY. )
As for Par. 322. )
~ Page 99, Par. 338 - TURBO-GENERATORS.
Revise as for Par. 321.2 to Par. 321.5. .-
Page 99, Par. 340 - DIESEL ENGINE LUBRICATING OJL SYSTEM.
A 1. Delete present paragraph. )
2. Refer to reactivation procedures fcr thess systems which are
- described in Naval Ships Technical Manual, Cnapter 9412, o H
A “"Diesel Engines." -
5 Page 200, Par. 342 - BOILER SUPERHEATER AND ECONOMIZTR. T
5 As for Par. 322. }
7 Page 160, Par. 343 - ATOMIZERS AiD BRANCH TUBING. :7 :
As for Par. 322. ..
Encl (1), pg. 7, of NAVRHIPRANDCEN ™~

ANNALAB 1tr 2841:liEA 4770 Work
report 28-550 64 J-10 Unit No. 2841-512
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Page 109, Par. 344 - LUBRICATION SYSTEMS OF MAIN PROPULSION SYSTEMS

WITH REDUCTICN GEARS.

Expand the ‘turrent procedure which is restricted saleiy to
systems preserved with solvent cutback corrosion preventive,

to

include also those preserved ~ith 7SI2190TEP.

Page 103, Par 345 - ACTIVATION OF GASOLINE SYSTIMS.

1.

Sub-paragraph 345.1.C.

After the words, 'Remove seals arnd--," insert the words,
"“where appiicable." This acknowledges the more recent
practice of preserving the systems solely by dehumidified
air.

Sub-raragraph 345.2 - Inert Gas Pritective System.

Reword first sentence as foliows:

"Where it has been applied. remove preservative froa valves
and Jines ia the inert gas system. *

Sub-raragrapn 345.3 - Gasoline Fil:ing Statioas.

Rewoid first sentence as foliows:

‘Where it has been applied, remove preservative froa valves."
Sub-paragraph 345.4 - Degaussing Pu=ps.

a. [Idiscontinue application oi preservative to eguip=eat
vhich is to be located in a dehiumidified air zone.

b. lor pumps which have been pres~rved with solveat cutback
corrosion preventive:

Insert the woxrds, "where applied,™ after the word,
preservative.”

65

Encl (1), pg. 8, of NAVSHIPRARNDIEN
ANNALAR 1tr 2841:HEA 4770 Yorr
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NAVAL SHIPS TECHNICAL MANUAL

CHAPTER 9412 -
3 DIESEL ENGIKES

4 RECOMMENDED REVISIONS FOR BELOW OECKS UNITS

1. General Comment

Previous use of Military Specification MIL-C-16173, Compound, -

Corrosion Preventive, Solvent-Cutback, Cold Application," should
be noted. Also, for diesel engines preserved with this material,
-current pethods for returning the engines should be continued.

2. Paragraph 9412 115
= Treatnent for Preservation of Diesel Engines by Motoring.
Sub-paragraph i(a): Revise to read, "MIL-L-21260, Type 1, .

z Grade 30, for all fluid systems and

E internal surfaces of ncderate and high
.- speed diesel eagines.

.E Sub-paragraph Delete the parenthetical sentence, "Do

not use grade 2 preservatiive in injection

= pu=ps or nozzles." —

3 5. Paragraph 9412 116 .
Treatzeat for Laying Up Diesel Engines #nen Motoring Is Not Possible. i

‘, Revise the parrgraph to replace all references to the use of solvent
= cutback corrosion preveative as a preservative with the use of MIL-L-217€0, .
=3 Type 1, Grade 30, for this purpose.
4. Paragraph 9412.117 -
Precautions
= Revise the paragraph in its entirety to reflect the use only of _
= MIL-1L-21260, Type 1, Grade 30, as a preservative. Delete sub-paragraphs - 3
(4) and (5). _
Encl (2), pg. 1, of . z
= NAVSHIPRANDCEN ANNALAB Itr .

2841:1EA 4770 ®Work Unit No.
Report 28-550 - OO J-12 2841-512
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5. Paragraph 9412.118

Starting Diesel Engines After Preservation Kith Compounds.

a. The current procedure for returning an erngine which has been
preserved with solvent cutback corrosion preventive should be continued.
A s2cond procedure. applicable to engines preserv:d with MIL-L-21260
should be prepared.

b. Sub-paragraph 3: Concentration of the clearing solution has been
omitted.

Insert "2" before the word "percent™ in the
first sentence.

=
= E i
AN 67 :
= 1 U Encl (2), pg 2, of 3
= © NAVSHIPRANDCEN ANNALAB Itr i
E f 2841:HEA $770 Work Unit No. :
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—- APPENDIX K

4 NSRDC/A LETTER "SHIP TOPSIDE EXCAPSULATION PROGRAM E
. (AK 260); REVISION OF NAVAL SHIPS TECHNICAL MANUAL F
E i CHAPTER 9030, READINESS AXD CARE OF VESSELS IN
- S INACTIVE STATUS; TOPSIDES OF ERCAPSUGLATED SEIPS™

',!)‘, i

. 2
= 4
3
= - £
= 3
E= =

Report 28-550




I

=3
]

coned,
gt :

AR A A

o S P

L e L 4

# e |

1
[

e 10y

e wu g

| rem————y prame— preemesiy poms ey

m‘

ot e

b +

pren—p—

—— — -~ — -: )
DSPARTUENT G THZ NAYY AXHSPLIS LASIRATIAY
s sy e o AGAPSS, B0 2in2
<AYAL SIP RESEARCH AND SEVELOPHEINT CINTER ARPUR ED Bt
A CARSGIARE LASSHATSAY
EACQUIARTES STTHESSA 1D 253
BETHISOA, KARYLAND 2638 N REPLY RITIXTS:

— T - i g

Tr-om: Co==anczr, lavel Ship Research a6 Oeveicpmenct {entes
Tosz Co==ander, Zaval Shis Svysiaxms Co=ang {XAVSHEI3S 6435

S355: Ship Topside =ncazsuietion Procrem= {(AR-260j3; Xevisicn
£ Xaval Ships Ts=cznical Zanuwal, Caapier 9035, "Xsalizess
and Care of Vessels i Inactive Status™:; topsides o=
encapsulated sihips
aef: () XBVSEIPRENDTEXN Ceater Annasclis Leboraiory Lo
2B43i:RER £77) ¥ork Tnit ZE4£3I-3X2, “Inip Tcosis:z
Ercapsulation Prograz= {aX-2¢3}; Revisiozn oI
Xaval Ships Tecnnical ¥axnuwa:, Caaster S638,
'*Rexdiness ané Care of Vesssls in Izmactive Status,®
Delow decks ecuipnent,”®™ dated 5 Sun 38572
{®) Haval Ships Techzical Hanutal, Chaster 9336,
®Zeadiness znc Care cf Vessels in Iaactive

Cuthack Corrosio= Preventive”

{8) Xaval Ship Research andé Develogzaat {onTeT AnnsZOLiS
Ladboraiory Report 8-837 of 13 =ay 1873, Tiow
Tem=2rature Vasor Space Corrssion Innilited
Stecm Turdine 0il; Evalizatios oI .

{&) XNavel Ship X :arch andé Develogzenct JenicT AnnLzolis
Laboratory R2port 8-53% of 36 Octoior 1§75,

"L TesDeratiure, ¥amOr 5zac2 Lorrssicn
{$)+ Xiistary Ssecification ®Iii-L-23126C, "Lumricatiag
21, iIaternal Cc=dusction Zzgine, 2resevaiive”

Eacl: (i) Recc=m=ndad Revisicns for Ravel Ships Technici:
Banuai, Chagter 9930, “Readiness &=l Carze of
Kaval Ships in Inacctive S:tatrs,”® tovsiges ci
sShips preserveld with sir-su -Orted scTructuras.

o
LN

i. Reference {a) inzludes recoxz=sndailioas Ior rav

(o]
fh
i

reference (D) wita respect 1o pelow-decks egulpmen nips
preserved either dy tha conwventicnil or tosside encapsuiacict
m2theds. RdGitional recom=endaticns Zor revisions ol reicroace
{p) in order to incorsorate more oilicient practices Ior dag

topsides of ships preserved with air-supporied covers, are s
subject of this repor:.

W
§
puud
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Boxrx Unit 284:-332

2. 7The general intent oI the revisions is to parmit ecuipment
positicned in the éehuxidified air zome within the topside
air-supporied cover, to re=ain ia an, "as-is™, coadition to
the zaximum extent possiblie, as exdlained in refereance (a;.
Sxamples of topside ecuipment waich no longer would have o

De removed and stowsd belcw Secks in denumiiifieé spacas or
elsewnere for a ship preserved wiii a tomside cover, would
inciude winch Installiations an€ avxiliary concrols, Guns
and gun directors, other selecied orcdaance ecuivment, and
=any oihier topsicde eculpment items identified in Parecraoda

$039.284, "STGARGZ", Of reference B). Consideradle tire

-

-3 P ~a 3 L miopes S - R R
ALl .CQD0X SUC2 &S ICenTilicalion O sStoweld gear, SpETiiving
e i 2 P S S I S - 5= P S
COPS5iG2 10CatlOn IXO0m Whlilh Toe cear vwas removed, anc maxXing
R 3 H 2 &3 P s A s o Teaiaen
Tecuirec entries in the shzds' Current Srips Zaintenance

-

Project (CS=ZP) file, ectivation iist, and siowage Dian wou.d

=
Fad
L 94

b2 elizipated. In addition to the forecoing, if no loacer
woulc De necassary tC ciose =any toDsids op2nings such as

R b - ~ i P T = PO - —~ ZF
tne stack, veats, veptilation cucts, etc., ané to =zi. oif
-~ b - - ~a e 3 - —~n S = 2 e - S e P . - -

topsice eiecirical cutle Positicazd wiilkis the cover.

3. Advantages ¢f eiiminatinc the use of solveni cutback
COrrosion praventive, icéantilied inm reference {c), as a bacx-
Gp preservaiive In Cahumidified air zones and replacing ic
with proven presarvative ludbricating ciis, aliso are Getaiied
in res

4. It sthiouié De nofed that in this repoit decailied reco==2nda-
tions have been =made for =odiification 0f curreant preservailon
procacdures apoiiceble only to tossicde eculpzent undar the cog-
nizance oi the Xavail Ships Syste=s To—=eaid. It is recs==adad
that current preservation procecures ior topsicés eculinzenc

e undéaxr the cocnizance Oi Other CO==arc5 STCha as XAVAIR anc
= XAVORD D2 review2d Dy cocgnizant personnel to dster=ine i

comparadble revisions can D2 made.

5. Recommendatisas and commaSacs concaerning revisions ©I Tulo
= (b) are given ia emciosure (i}. Individual ite=s are idenwal
9z by Sanual page anf paraGrazi auwsdess, and dy paragrapa titles.

Copy to: f:? £52?;445>

MAVMAT O3L
NAVSHIPS 03421 -
NAVSHIPS 0% £3. &L
NAVSHIPS 0431 Sy caecaca
NAVSEC 6101E

NAVSEC 6101F

RAVSEC £1063
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: 20PSIDES OF S=IPS PRESEZRVDD TITZ AIR-SUZZOXTTD STICTIUES
3

[

2age 4, 2ar. 24 - IXACYIVARION (ZTASZ 5R3VG;

- -

2. Subd-paracraph ida

1

4]

paragraon SC
Preservac oy
&8 sTIuctures

&. =Revise the first seatexce oI
- that it Segins with, "Tor skl
: ozher than topsics 2IT-5TNIOT

A kb b oA

!

v

Of covers, as ==n7 wosside ecuisments and :

= fixtures as practical- sZelil e rewdved ana ]

Dlacedé d2lcw Gecks under dshumidificatios; ;
o =

i ,|“".“1III|Y|I"4| b ALY R L

i ®*Iieccsical cavies exposed 10 Che weaTisr ILE:il

i De tagged, disconnecta2d, and puil2d into the
Ship. IZiectrical cz=dblies rositioned in

: Gehunidifjed air 2one witiin toosicde air-

sSupported structures szail remain in piace.”
Fage 5, Zar. 24 - IXNACTIVARIGY (23aSz 3x2V0) (COXR'D)

. 2. Xew SiD-Darecrizh D

. "For ships preserved with & tCp-3side &lo-sToooriel

- cover, tossics ecuipzents ané fixtures sositionsd
in the Gexu=idifieé 2ir zome witliin the cover I

=aia ia place to the ==xXxiz=u= extent GsSsidle.”

B 1 i bl

po s

= 3. <Jurrent sud-pEregrapih iuo

=3 £

e ]

L a. Reicdentily as sud-paraczapz 1lc

r D. Revise as follcows: “Tor sihips preservec by oiher

= Lhan topside air-supportad covers, aguipzent walcda

3 - rezains above Eack shzil D2 packaged (ses axticie

- A 903G.108) or preserved as part ol the aull 3

= structure as apslicadble.” H

~ Excli{l), 3¢ i, o z
KAVSHIPRANDOEN =XX3Las 1cr. 2
28:i:E=A 2770 Wozx Xo =




2 o,

ASA twO new sentences at exd of

®Zhe preceding imstTuctica does
L0 adove decx ecuizcsent which wiil
in & &ehwmidilied air 2032 within (e -
supportec cover G 2 skip. 1iIa this case too-
side eguipzent re=ai=ms ix piace 0 (he =axki=s
exztent Sossidle.”

¢
,l
I
1]
{

4. ©Ouzrenat sub-paregraph 10c

a. J@Reicentifyv as stb-paTagiapn Ao

b, 2acdc tie follcwing Note 1:
*2his paracrapha apD.ises Ghay IO ships walich nove
Deen preservel Dy =2ans oliher Tian topsids iz~

—~— e

StiP; ted covers.”

-y

Section 13

£ Ju Tt v AT TR T e, e g e gy S
- PESZIVATION 3Y SCnw L oilainTan

AS written, Iihe cutrent section

&-oiias oniy to siiss

servec Dy i&ne= conventional procedire. Reodrganization o
the secticn to inciude snips oressrvet wiill a2 tosside

SQver appears
i

revisicns in
beicw, =iy b

cesiradie.

- = =

Y NS 3 535 & 2 a3
SCCOIALNGIV, =in0or ediloria:z

+rose s:a..- =3 y raosT—=cnie

PR IR I IR AR N T T

th

i
)
!
:
f
L]

Pax. 72 - DEFINITICKS "' ;
1- sn}’-’- -:-CJJ.G.'B 2‘0 eﬁ—"a E
ACG a new final sentence:

nT Za ~— —~
For 3hips prasezvad s

-3 7213 §naiaws 5 g Zem z
t¢he Kuli jaterior axnd =2

o e
S0ABSeivaeR

e - —
=32

a singie

et T S TS e
BN IRRTI2TS

sizes &£
voiuze of the singie zcne.”

u

g

\
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6
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e rmm S S . s S iere %3 =
S R S e I RaE T A I S TR T ==

g
%
= *The air-supported stucture zboard the topsice of
= 5 & ship is inflated at am air pressure slightly adbove
= i that of the outside air. 3lowers Graw outsicde air
: into a plenux where it Zs fiitered and then cdischargeG |
3 g — into the dehumidified air zoue. Air pressure witain :
g f "the structure can be maintzined zt the recuired leveir 1
= " @ithoer by automatic or manual controls mcunted on
: — 2 panel board. The air pressurization systex may :
H coasis:t o0f a singie sitege or multipie stages. At :
-3 relatively hica winé velocities, the higa pressur :
. blowars are cut in automaticalily to raise he Interanal
] ‘ pressure for greater sitiffening ané Zence to permit
# . the structure to more readily withstand the increasec
= wind inspect pressure.”
= -—— E-
= il
= 3 Page 8, Par. 79 - DISTRISCTION OF DRY AIr :
= E
: - - . . =
- 2Add the follcwing note: i
s-ai |y ) - - - L - -
Note 1. For ships preserver with air-susporied
L structures: Topside pacxages are not needec IcT §
) equiosment positioned in the dehumicdiiied air zome i
— within an air-supported structure.”
Page 16, Par., 93 - LOCATION OF DEHUMIDITICATION MACSINES ;
Add a new seconé sub-Daragrapis: :
- ®*Por ships preserved with topsid: air-supported structures

all D/H =machines shall De positidned at coavenlient icca-
tions on the mzin deck withkin the structure wiere ey
can be sexrviced reaciliy."”

bt | 1 N b

Page 10, Par. 94 - CONTRIL OF DEEUMIDITICATION MACEINZS

b ey ruwnmn !
T
i 11

{

Pirst Sub-paragrada

N pwbn e oo B

i/
J s

The current paracgraph is concermed soiely withh

- i L preservaticn Dy the comventional method. Aan egulva-
= lent paragrzph applicadlie to preservation Ly top-

-

X . side ‘encapsulation shouid de adéed. Revision of
: : the standaré D/H diagrams applicable to ships
preserveéd with topside air-supported structiures
shoulé b2 checkeé by the cogaizant NAVSEC cole
with NAVSHIZVYD PHEILA. Code 280.3 which designed
the integrated single zone arrangement for

USS BETELGZUSE (AxX-250}).

{1 g 9 40 S 11 e 0O e S

ZEacl{l), ng 3, ol
NAVSHIPRANDCEN AXNALAS It

K-5 =3 2841:HS) £770 wWork Taic t
28431-~3512
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=1 f..zond Sub-paragraph

R
s The present paragraph Is coancerineé solely with pre- .
E. servation by the corventional method. A suggested

paragraph applicatle tc ships with topside covers:
"An elapsed-time indicator shiall be installed on each

e

T B LA, A B 0401 £ B T £ bt b

3
43 D/H machine. The indicator and D/Ii machine control E
L svitches (in parallel with the humidistats) are to B
. be lccated at a convenient position within and close E
3 to tle entrance of the topsice structure to facilitatz - 3
e operability checks". 3

. i 2age 19, Par.. 95 - CLOSING THE SEI2

z l. Sub-raragrapa 5

a. Prefix the current paragreaph with the phrase:
"In the case of a ship presexved Ly the cou-~
4 ventional nethod---"

b. Add another paragrapa: "Ffor ships preservod
with a topside air-supported structure, eiuaust
pipes ventilation openings, .safety valve ciiausc
pipes, tank veats, drain pipes, voice tubes, ctc.
aad the inner and outer stack openiags *Tiica

2ad to and open into a topside structure necd
not be closed. This exciudes vents and ovesilow -
lines for fuel, diesel, aad JP-5 tanks wiica
contain o0il or are empty and have not dbeen
cleaned. In addition, all other openings ieaG-

atmosphere must be closed.
2. Sub-paragraph 7 .
"Prefix the current paragraph with the phrase: -

"In the case of ships presexrvea by tae conven-
tional methold---."

3. Insert a new sub-paragrapn 8

"For ships preserved with topside air-supporied
structure, spaces withrn the interior of the
hull and the air-supported structure form one .
large integrated zcne. Ia this case totai aixr .
leakage is the sum of air losses irom the hull
-interior, and from within the structure. The
effectiveness of the topside structure ifor ship -
preservation is largely depende~t on maintaining
an air~tight seal between the sealing flap of

=
=
3

x

Rk

- Encl(l), pg 4, of
4 K-6 NAVSHIPRANDCEN ANNALAZ ltr.
peport 28-550 - - 28ALHBA 4770 Worrk Tl
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the structure and
£xom the D/H zone
waich dry make=-up

/% machines.
opcrate at-liess

" ~ -~ 2N ey
50 percent of the

lative humidity

A

.
caan

the D/H machines operate Ifor more

the ship. Rate of air Luc.age
must not exceed tae rate ac
air can oe supplied by the

A e

J5/% macaines are ex pectea to

JTRN

50 pexcent-of the tixe.

2ol = oy
.._ﬂuu
tine, accuracy of tae
sensors should be cihecaicd,

& search Ior air leaxs from within the cover
should de nmade, and aDITOPriacte corrective
action should Le taxken. ror example, il uw.del
the foreqgoing condition, the D/E machines can
supply & maximun volume o0f 400 culbic fect poxr
minute oI &ry air, tocali air lraaage JAc.lLY
should not exceed thils race. owever, ia practice
& salfety factor of abcut 20 perceat should oo
waintained so thal 1o tho exdipie clited leaxago
rate should not exceed 320 cudic feet pors minute.
“haic leakage tests aboaxd shiss with (op-
side air-supported siructures 2ar se periormed
with a calibrated anuenomtier OO inClined molomet:d
by measuring air flow rute &t One a&air intike o
chie air pressurization sysicm. ALl otier ais
iatakXe opeanincs should e closed waile aix .
iecakage measurements are beln é :

DI the air within
cCStSs are

e

;e

.uQCe, SLOouLC
~
L3

[PEERR————

o2}ttt B )

Al Bk I s

i

L0 o L b

oy et 00

e St ¢ AR NI WA o

that which is main- §
taineé for wind velocitizs beiow 30 XKnots, «ind E
may be oi the oxrder of two inches water ¢auge :
ressure depending on the design and reguilscmonts -
oz the individual scruccare. I wae test siovws
excessive leaxage, continue TO searca ifor and
eliminate leaxs uatil & satisiactory test is
obtained.
4. Renurmher current sud-paragroph 3. Sudb-paragTapa 9 z
Page 1i, Par. 95 - CLOSING THE S:il2 {(CONWD) &
Reproduced from % :
5. Add a new sub-paragraph 10 best available copy.
a. Additional procodures appiicablie to saips
presexved with air-supporited structures axc 2
reguired to repair leaxs Gue to perforations ©f 5
the cover itsel: or to separation 0I the cover 3
from the ship to which it has been sealeé with 2
pressure sensitive tape. Such leaks wust ode 2
Encl(l), »¢ 5, oI g
V?VSKIPRLXDCEJ ALNALES Lt E:
Report 28-550 K-7 773 Verk Unit
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Page 15, Par. 100 - PRCKAGING
Sub-paragraph 1, General.
Revise the First sentence to read as follows:

"Equipment which i1s subject to deteriorxat:-
which is installed on the weather décks {o. -
locatedé outside a topsice air-supported struccuxre)
and cannot be eifectively preserved by use oi
paint ancd/or other protecctive coatings, is to de -
protected aboard shlﬁ wichin a metal pacakage or
stored aboard ship in a D/H zone, or removed fxom
the ship (see article 9020.24.10).

L1 )

repaired promptly on discovery, not only to =
preveat loss of -dehumidified air fxom within . :
the cover, but also to prevent Iurther damage : :
to the cover assembl .Maintenance kits con- -
taining supplies of al¢ materials reguired to

make repairs to the cover are available at the

lozal INACTSEIPFAC facilitv. In each case -
repairs must be made using materials equ;valent

to or better than those originally used by

tae contractor."

ul Y g

EYTETan]

AR

" Perforations through the cover should de
covered with patches observing all details of’
procedures described i the lastruction manual
provided by the contractor wino aas fabricated
th2 cover. 2 copy of the instruction manval is
on hand at the local INACTSHIPFAC facility.®

P ) Lt VI G 48 ot

Whare the seq‘;ng £lap of the structure has
sejarated along its interface w;tu the saip,
fxrash pressure sensitive tipe sealant or ad-
hesive shouié be appiied axong the _enchh of
ta2 separation ©o the.ship's haii of the inter-
face. The sealing Zlap of the structure is
iitted over the adhesive aaxd pressure is
apoliec to assure firm adhzsion of the sealing
£lap to the snip. One form of pressure sensi-~
tive tape is paper-backed in a roil, ang is
applied ¢eaclly Usuaily dne iine of acnesive,
along the sealing iiap incerface with the ship, :
is adequate. In any case pressure sensitive
tape equivalent to that orlglﬂalxy applied
dering installation o0f the structure must ' =
usead.
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2. Sub-parégraph 1, lize 2:

2

Insert after the word, “"cdecks," the phrase, :
"or outside a topsicde air-supporied structure."

matin |
Uvmm‘wl

N

' Page 18 STCTION IT

!

SRS
:mmnm !

A new Part IV should be imserted after paragrapa 113 :
of Part III as follows: :

3 et IV AIR PRESSCZIZATION SYSTINMS INS2ZCTION ano
YAINTININCE STANDARDS
i Part IV appiies only to ships preserved with a
topside air-supported sirucivre (apsropriate
— aumbers sinould be assigned to the iadividual
I 2aragraphns icentified delow.) :
i H
2ar. = INSPECTIONS
4 l. Inspection Schedule. Aiter inactivation (or after

-
< any proionged period wiisre The air blowers .nave o2en
) inoperative) insreccions of 31l componeats oI thie
systen are to be made oa the Z0iiowing schedule
(see Note 1i):

s
H
H
s
£
ES
2
H
H

ey

o

(31}
H

i a. Immediately after the D/d and airx pressurizazion

systems haYe Deen enerxgized anG chaecked Ior
proper periormance
: b. 2%t the enc of the Zfirst week
; c. At the end oi the Third weex
L
& ) d. At the end of the Ziiil w2exk (see Note 2

€. At the end of the wweilita weex =

f. Every three monihs thereaiter. E

2 g
‘ Note 1. These inspection Irequencies are auu.orized E
= * only after security, watertight integrizv, =
and weathertignt integrity (inciuding airx g

testing and sealing) reguirements cf wao b

ships have been met. Ships wanicn have not £

completed siiip tightness reguirements, ar E

to be inspected at least once a moanti. §

2

=

- 3

Zncill), »a 7, ci E|
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Note 2. If the air pressurizaticn syvstem Is .

f"ﬁct;oning Properiy at whis {ime, in- -
pections may Le put oo 4 guarteriy Lazis,

is ma;-u‘ctioning of & system is oosexrved,

Sorrective action shouldl be taken and in-

spections conducted every two weeks untii

éesired conditions are achieved, at wiaich

time ianspections car revert to tae cuarterliy

basis.

L
=2
3
5
=3
£
=
=3
=
=
]

-

0
'd
e

>
E»

E 2. Durirg the zroutine inspections, the following suall
E be performed:

&. OCperaticn of the comdlete air pressurizeation
systen shall Se noted. 2QIr pressure Within he
covex shall be checxed I adication Oxi non-
compliance with recuiren

cr I

ents.

b. Routine pr eveut-vb maintcenance for the instru
tation and machlnery comztonencs oi the air Jressu i
zation systems shall be sccompliished as recguizred.

LT L T L IC T PR TR SV AN B

Par. = AIR PRESSURIZATION SYSTEM CRERASILITY CEECK

1. ZEquipment operability chacXs are to be concucted
on & monthly basis except tha:i they should be com-
oined with the routine inspections when the times
for taese itwo inspections coincide. These checks
can bz concducted simuitaneously with those for D/
machine operability (see articie 90630.112).

2, Specific operapbility checxs to be conducted are:
a. Panei Board.

Iastrumentation and conirols shall de checied
for ready response to chainges in wind veiocaiy
axd to eifect ap;ropriate cranges 1in the pressure
f-the air -7ichin the cover. Soize panei board

may be ecuinped Tn sermit simulation of these
chances by maazal cperation oI controlis. Othe
boards mav recuire different manipulation to
simulate these changes.

-J

report 28-550 - - K-10
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Air Intake Ductiag

AN
ol

:

The ducting shall be checked for evidence
of abrasioan, perforation, and integrity of
connections.

|

G (S e WA A

j e

&

& wamm—"

e 2 §1 C. Blower Motors and Fans
e £ 1
E E i . .-
e Response of the lcw and high pressure bicwe:r
s B motors and fans to manuai operation of panel
4 % board coatrols shall be checked.
23 £ 2 -8
£ 3 d. TFan Dxives
= b il Belt drives shall be checked for evidence of
= E excessive belt wear, and Ior improper tensioa .
3 B and fit of belis. irect aad gear érive :
E o {1 nechanisms shall be checxeéd Ior excessive v.ora- i
-k tion and noise, wmisaliigament, coupiing adjust- :
= . went, and Zor other evidence o maliunctiioning. :
E 3 f
E - e. Air Discharge Shuiters E
, il " hgs+c e R s Caes Tame O ‘
: Tne shutters shall Le chccked for ixee movament i
Y - in response tO changes in pressure o0i incoming E
g _ £. &ir Filters E
= — i ha necs for evidenc i g
= - Yilters shall be chiecked for evidence o :
E B clogging ané Gamage. :
= i
' r? rar. = AIR PRUSSURIZATION SYSTEM - MAINTINANCE STANDARDS :
3 i J. Maintenance work on components of air pressurization :
. system shall be reguired as & result of faulity par- E
L formunce which may be attwributabie to any o the i
E I folluwings 3
a. Malfunctioning of instrumentation andé controls e
-7 2

-

nounted on the panel -boaxd.

b. , Damage t« or poor connections associated wizta
. the intaxe air ducting.

]

c. Malfunctioning of air blower motors.

Encl(l), ng 9, of )
NAVSHIPRANDCEN ANNALABS 1:tr
2841:HEA 4770 Work Unait ¢
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Malfunctioning of air blower fans.

ki) Pyl
"
[}

e. Excessive wear or poor tensioning of fan
belts

I R LA R

! f. Faulty operation of the air discharge shutters
g. Clogging of air filters

2 ! 2. Corractive work should be accomplished as soon
as the need for same is determined. The success-
: ful preservation of ships by means of the air-

B : supported cover concept requires a capability to
prov:..de a continuous supply c¢f pressurized air
adequate to support the cover at the required
pressure.

a. Panel Board

IJnstrumentation and controls should provide
ready response tO changes in wind velocity
vhich require rapid changa2s in the pressure
3 cf the air-within the covar. These changes
5 can be simulated by manual operation- of

3 controls. The contractor who has fzbricated
3 the cover shall supply instruction manuals
3 which include all details of the instrumen-
F taticn and controls on thz panel board. The
local INACTSHIPFAC facilizy will have on
hand copies of the manuals.

b. Air Intake Ducting
= Repairs should be made as required
gi c. Blower Motors

= Maintenance should be conducted as directed .
= in the instruction manual

d. Blower Fans

E Maintenance should be conducted as directed -
= in the instruction mzanual

Encl(l), pg 10, of
NAVSHIPRANDCEN ANNALAB ltr - -
2841:HEA 4770 Work Unit No.

-512
Report 28-550 K-12 2841-51
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Ce Pan Belts

Fan belts shouid be replaced if evidence of
JXcessive wear is noted. Belt tension should
be adjusted as required.

»
s

f. Air Discnarge Shutters

IMA)I )
X

free movement of the shitters in order to
Tespond to changes in blower air pressure,
must be assured. Lubricant should be appiied
as reqguired.

B

L

graph of new Part IV as £follows:

- g. A&ir Filters i
B kY
i E
The fiiters should be clzaned perioddicaily i

- as reguired. 3
; s o < ; - 3 s £
e 3. Specific procecdures are to b2 placed in effect to L
) reduce access to the ship to the barest minimun z
. consistent with adequate secarity and maintenance, 2
i except those in a disposal, activation, or special a
- E3

category. 4

i 1
i Page 18 3
3

: A new Part V should be inserted after the last para- i

- Part V TOPSIDE AIR-SUPPORTED STRUCTURE INSPECTION

i AND MAINTENANCE STANDARDS

. Part V applies only to ships preserveé with top-
side air-supported structures. (Appropria:e

- nunmb2rs should be assigned to the individual
paragraphs icdentified delow)

. Par. -~ INSPECYIONS

s 1. ZInspection Scheduie

L . . . . e .

Aftex- inactivation f{or after any perciod wnen the
— air pressurizacion system has been inoperative) inspec-
o tions of all portions of the structure assembly

Eaci(l), pg 11, of

NAVSHIPRANDCEN ANNALAS 1t

2831:EZA 4770 VWork Uait N :
K-13 2841-512 :




~ e £O DE wuac v Che -OLLOWIAG STABGULIE (vv. .wei ., '
a. Immediately after the D/& &ndé air pressuri-

= zation systems hLave been energized and checxed
= for proper periormance .
2 b. At the end of the £irst week
E c. At the ené oI the thixd weex
3 d. At the end oI the Zifth veeX (see Note 2} :
E e. At the exd of the twelfth week :
> £f. Quarterliy thereaiter :
A Note 1. These cover inspection freguencies are §
2 authorized oniy aitexr security, water- :
= tight integrity, and weatherticht integ- E
3 rity (including air pressurization and E;
E sealing) requiremenis for the ships have E
z been met. E:
; Note 2. 1If the air-supported scructure sysien is p
E: functioning properly at this ¢3=a, in- : L
E spections may De put on & guarterly 3
= basis. If maifunctioning of the system 3

1s odserved, corractive action should - E

be taken and inspections conducted every
two weeks until desired ccncitions azre
obtained , at which time inspections

can revert to the quarterly basis.

. 2. Durirg the routine inspactiors of the cover
E system, the folliowing snail te performac:

a. Vhere applicable, the trensverse reinforcing
cabies shoulcd be checxed to maxe certain thatc -
they remain fastened securely to the pac-eyves
welded to the ship's hull end for evidence

cf rusting or other decradation. -

b. Where arplicable, the catenary cable systex
along the edge 0 the cover and extending
around the ship shoulé be checxed to maxe
certain that the nuis fastening the cable -
clips to the studs ox the ship's hull are
tight, and to cdetect other evicdence of
malfunctioniag. - -

Encl{l), ps 12, of :
NAVSEIPRANDCEY, ANNALAS i
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L .
C. The exterior of the structure shouid be caecied ;

- for evidence of abrasicn or wearing away of :

P the protective paini, ior evidence oi puactures

= or rips in the covex material, or of rupture

. or parting of the dbonding between adjacent

P panels, or for other signs of malfunctioning. :

Wi

. d. Boot and shroud assexblies fastened around
i masts, king posts, or other tooside units
e which project throuch the structure,should
1»2 checked for evicences of wear, punctures
or rips, failure of bondxng, or othexr sigas
of functioning.

i

o

IR

W

e. %he interioxr oI the structure shouid be
checked for evidence oi pinholes or ot

sl g0 e b0

wen

: el
s perforations (see Note 1), or of contact
viith topside projections (see Note 2).

A 2 g

: Note l. Finholes or periorations in the structure can
ke detected most readily frow within the cover E
by the daylignt shining througih then. :

MY

3 Note 2. Contact between the cover and topside prc- :
E: ’ Jections within the cover is not anticipacec. .
= : However, this checx shoull be macde in the

event the air pressure within the structur
has fallien below minimum requirements, ox

E | bacause of unusualiy righ velocity wiand guscts. ;
E . f. The integrity of the seal between the sealing :
E : flap of the covar ané the ship proper shouid : i
E v be checked. The two surfaces are joineé dy - i
= - means oi a strip ol an adiiesive mastic. : ;
E - g. Operation of the airlock closure wmechanisms :
e arnd, where fitted, of the pressure reiiei 2
= n valves of the entrance and exit closures oi :
3 - the entrance and exit closures oi the cover, :
= § should be checxed. Leaxacge of air through : :
= E these components ané along the interface R :
= between the enclosures ané the ship proper i :
= o should be checkeé. :

Encl(l), pg 13, ot
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Par. = AIR-SUPPORTZD STRUCTURE OPSRABILITY CIZ=CK,

1. Operability checks should be ccnGucted at the i
same time that operadiliity checks of the air
pressurization systex are made {see article
9030. ). -

Par. - MAINTENANCZ STAITDARSS

1. Topside cover system maintenance worxX shail de
required as “ollows:

a. WVhere tue previous coat of protective paint
has worn away, apply a2 £resh coat oi the
paint previousliy used. Th2 local INACTSHEIPTAC
facility will have on hand a supply of the
paint.

b. Perforation or =
shrouds shouid be«repaired promtly, follcowing
all details o the procecdure Gescribed in the
instruction manual providel by the contractor
who ifabricated tie cover. The local INACTSHIPFAC
= focility will have oa hané a ccpy oI the manuai.

c. Where the sealing fiap of zhe cover has
ptlled away irom the snip droper, remove
the exposed remnants of prassure sensitive
tape acdhe-ive IZrca the £iad andé saip, and -
press the :wo surfaces togather firmly. The
tape adhesive is non-volatile and noa-harceniag,

' A
T PR T e A e

s

and meets reguirements of Military Specification -
E MI1L-C-189693, Tyoe 2, Class 3, "“Caixing Com-
, pounds, Ma2tal Seam and Wooé Seam" (see Note 1).
The- tape is availadble in a paper-backed roll .
fcrm ané is reacdily applieid. The local
INACTSHIPFAC facility will have on Laad a .-
stpply oi the tape. _
: d. Necessary repairs shall be made to entrance -
= anrd exit encliosures of. the cover in orxder to
E assure satisfactory operation oI the air-lock. -4

= closure mechanisms and the pressure reliel
valves. Openings causing the leakacge oi air :
through these components and along the interiace i

between the enclosures ané the sihip proper
should be sealed.’ ‘
Zncl(1), »g 14, of ;
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Note 1. 1thouch the pressure sensitive teag
: acénesive is classiiied geaerally as non-
! hardening, it 1s apt to harden over an
extenceé period, perhiaps five years.

P For this reason, strengtn of the seal
A between the sealing £lap of the air-
e supported structare and the ship proper

should de cascxed at random iocations
at yearly intervals after the second

year subseguent to instaliation of
structure. if there is evidence that
: the sealant hes harcdened 30 as to impeir

tihe efiectiveness ol the seal, another

appiicatioa of the pressure sensitive

- tape withia the line of the previous
application, shoculd re made.

o 2. Corrective work to xepair :thie cover oi the structure

i should be concCucted as soon as the need ior sama

L is determined. The successiul preservation oi

ships by means of topside air-swpported structures

: depends largely upon maintaining the cover Irxee

L from ceifects which permit .the reiative humidity

, of the internal alr to rise ahove the maxinu

= ’ permissible limit.

it

E 3. Specific procedures are to Le placed in effect
to reduce entering the ships Lo the barest
minimum consistent with adeguate security andé
maintenance, except those:in a Gisposai, acti-
vation or special category.

*

- Pagei, Par. 153 - REMOVAL (OF SOLVEXT CUTBACK CORROCSION
PREVEXRTIVE)

s

H letain paragraph in oréer to provida
handlng ships wnich have beaen preserved w

i ity RSN Vit oy

PUpY IptUivipiy T P
HSTYUCCion 10T
F -

th soiveat cutoach a :

i
3
<4

E : corrcion preventive.

= f

E L e o S T s v - - - - -, Pty

3 Page 4, Par. 158 - FLUSHING PROPZRTIZS (OF SGLVENT CURBACK

= : CORROSION PREVSXTIVE)

= !

= . . = . - “ s

= fie current paragrapa is applicable only to0 ships

= . Prese:ved by the convexntional method and shoulé be retaincd

= 1 to previde instruction for ships which are to be preserved by

: . . oa sica al > De : X

= : the caiventional methodé. A note sioulé be added stating cthat
supportec structures, this para-

for srips preserved with air-

9graph applies only to ecuipmen:t exposed te the weather.

e ———

Eacl(l), p¢ 15, ©f ]
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Par. 180 - APPLICABLE GRSD= .
= Sub-paragrapn 1 hod -
% 2. Add new Zirst sentexce: -

"Use of solvent cutback corrosion
Preventive should be discoatinued for the -
Following situations:

(1} Por ships preserved Dy thie conventional
method: £for iaterior corrodaible sur-
iaces -exposaé to Gehumicified air.

= {2) For ships preserved dDy topsicde air-

: supported structures: for ail corrodidie
suriaces exposeé to Gehumidified air
either within the hulil or within the
topsiGe cover.”

. Delete sentence: -

RN
2
.

Wl b M

e
ity

*Grade 2 only siall de used ior fiusaing
through lubrication systems®

PRI R S

2. Sub-paragraph 2 -3

é Deiete words: —
; Ye--interior and ---*, from current first o :
; sentence. - i

Page 36, Par. 161 - APPLICATION TO 2I2ING AND GEARS -

Use of solvent cutback corrosion preventive-shoulc Te
discontinueé for the ecuipment which is located in Gehumiciiied T
air zones. It should be replaced by Vapcr Space Innibited X

team Turbine 0il (VS12i9072?), rciereaces (&) and (e), or
by MiL-L-21260, reference (f) cependent cn operational com~ -
ponents used in indivicdual units. 2recactions must be
observed tc ensure thac all intexrnal suriaces of components
are wet initialiy by the preservative lubricant, as indicated -
on page 1 of enclosure(l) of reference (a). '

ey LEATIT D

ARG S B ot

Encl{l), p3 16, of
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Page 37 Par. 175 - SIDES ASCOVE WATZR, DECXS, aXND U222R
WORKS, STEEL

r

Cun

1. Sub-paragraph 2¢

Add a sentence:

Brve AR K - R S

“aApplication of bituminocus emulsion is not re-
quired for deck areas positioned in the dehumidi-
£ied air zoze within a topsicde air-supported cover.

o B2 W NSy 0

2. 3Sub-paragreph 28

3. Sub-paragrash 3. Structural Expansion Joints.

It is recomzended that the cognizant NAVSET coce
familiar with the details of siructural expansiocn
joint construction aboazd tha indivicdual classes
Of stips review the paragrash to determine tThe need
for revisions appliccbie to ships preserved wita
topside air-supported structures. Seemingly,

those expansion joints positisn a denumici-
fied air zoze within a topsic:
structure couié pe lieit in an is"™ concéitiocn
subject to such maintenance a uié be recguired
40 ccntinue them in operating condit

Lo u IR T M BT U R A

Page =5, Par. 17 - MASTS, 52aRS, 3CGULsS, CRANES, BOAT DAVITS,
RIGGING, LIFE LINES, AND STAXTIEIONS
L

1. Paragraph 2. Wire Rope

a. Suvb-paragraza 2a

-

- =S P A Y - - - s o — - B
In the first s=atence :y +the woré, "iocazica .,

r
insert the
topsice ai

3 -— - -~
b. Sub-paragrapa <<

Iasert a new sub-paragrapn 2c:

-—ld
2841:HZA 4770 Work unit Xo.

Report 28-550 K-19 2841-512
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C.

d.

*All rigying Walcd has Leen in use and e.ousia

to the weatier dbut is positicned in the denunidi-

fied-air zone within a uops;de air-supported
Sovexr, should bz left in place and given
wmaintenance needed to continue it in opera-
ting conditicn.

Current sub-paragraph 2c¢

Reidentify as sub-paragrepn 28

-

Current sub-paragraphx Zd

1)
{2)

Reidentify as sub-paragrapa 2e

&4dd the following sentences at the
end of the sub-paracrapn:

®Sheaves and pins from dGavits and cranes
which are positionef in the Geaumidified
aixr zone within a tcpside air-supported
structure, need not be removed Ior
stowage below decks but shouid be given
maintenance as needed to continue then
in an Qpelx at;.r.g conéition."

Page 40, Par. 173 = MASTS, SPARS, BOOMS, CRANES,. ZOAT DAViITS,

RIGGIV, LIFE LINES, AND STANCHIONS (CONT'D)

Sub~-paragraph 3

Insert a new second sSentence:

"Portable: lifeline stanchions ané lifelines positioned
in the dechumidified air zone within a .topside air-
supportec. structure, should remain in place and be given
maintenarce as needed to continue them in an operating
condition.

Page 40, Par. 179 - CORDAGE

Sub-~paragraph 1

Reword to read as f£ollows:

"The ship's full allowance of manila, hemp, sisal and
other rope and small stuff, except mooring lines
necassary to secure the ship in its berthing ares,
shall be stowed in a dehumidified space, either below
decks or in the dehumidified air zone within a
topside. air-supported structure."

88 K-20
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{1 Page 40, Par. 180 - ANCEORS, CHAINS, ANQ CHAIN LCCKERS

Sub-paragraph 23

TN
EaC AR A O P R
-

. Delete the last sentence and replace with:

2 “"Chain lockexrs of surface ships preserved by
either the conventional cr topside air-supported
tructure methods shall ba secled and preserved

by dynamic, forced &raft dehumidification.”

OAT:R R=T

I .
’;{:!“' ! L ‘-\\ i ’vt'u
[._..-, e

- oy,
or

D T TR T

=3 U 1. Sctb-paragraph 2

AEE a. Insert at the begimning of the paragrapa-
B b the phrase:

B 1y ‘"For ships presexved by the convemtionai
o ij method =--."

.
A ’,M\"

atis

Aty
.
-

b. Insexrt the follicwing bzforxe the current
last senuence.

]
—]

!

?F0or ships praserved with-topside air-

3 : supporteé structures, metal lifeboats
I M may be stowed on deck in an uprighnt
s positizcn. Engines, if installed, shall
E § remain in place."
~ R
§R 2. Sub-paragrapn 3
e E L) 483 a new last sentence:
P For ships preserved with topside air-supported

structu‘es, life floa:ts can be stowed on deck
within the structure.“

fend

3. Sub-paragreph 4

L.

Rewrite as follows:

1
4 [}
Vv romonat

"Ploater nets shall be stowed in a dehumidified
space, either kelow decks or within a topside
air-suppcrted structure. They should be hung
up if space is available."

)

Encl(l), pg 12, of
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nienh
il

. K
Sub-parc LS
Understanw.ag of the current sudb-paragrapi :
could be improved by changing either the wozd —
"stowage" to "stowages" oxr the word "are" to
L e

is". -~

Page 55, Par. 192 - ANCIHOR EXGIXNZ3S, STESRING EXGINZS, CaAPSTANS,
ELZEVATOR MACHINZRY, HOISTS, CASLZ RcELl oy
XACEINZRY, GATZ RAYP? MACEINERY, CRANZ !
MARCAINZRY, DAVIT WiNCHE=S, DECX WINCEZ=S, -
aND RUCDERS.

1. Sub-paragraph 3 - Winches, eiectrically cérives. —

It should be noted that current imstructicas

apply to ships preserved by the conventionel .
mechod. TFor ships preserved with topsicde ais-
supported structures, the ¥Yollowing imstructions -

shoulé appiy:

"Ail winches positioned in the ganumidiflied air
zcue of a topsidas air-supported structure shail
be continued- in first class operating condition
and shkall remsin in gplace. Gear pboxes shali be
prasexved with Vapor Space Inhidited Steam
Turbine 0il  (VSI219(0TEP) <reierences (G) and —
{e; , eliminating use oif soivent cutback corxcsioa
preventive. In all cases precautions must be :
obsiexved that zll internal suriaces are wet L
initially by the preservative lubricaat.®

2. Sub-paragraph 5 éj
i -
Reword as Iolliows: —
§
*A>1l other machinery withis the machinery piatforn
on pedestal type cranes abcve the weather cecxs o
of ships preserved by the conventioanal imethod ol H
outside the cover of sanips preserved with towvside L
air-supported siructures, must be preserved os

thcugh exposeéd to the weather, using the accepted
preservation procedure for tae item iavolved.®

7%%

-

2ncl(l), pg 20, oi )
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: J Page 61, Par. 198 - ELSCTRICAL SQUIRNENT E
& 1. Svuvb-paragraphk 1h

%"; a. Prefix the curreni third sentence with:
-2 *Por ships preserved by the conveantionai
el @athod-——."

Iasert & new fourtnh sentence:

w‘
v
[}

C
RN

"FPor ships preserveé with topside air-
supported structures, new replacement
equipment shall be installed.”

1
1]
JR——-]

|

J—]

2. Sub-paragraph 3a, Details of presexvation

AL

L.

Iaser: new second and-third sentences:

"Use of solvent cutback corrosica preventive
— sholld be Giscontinueé whereaver possidle. Iis
use in GehumidéifieC aiy spaces should be elimi-
natec.” Then foilow with current seateances.

TR AN
i
)

3. Sub-paragraph ob
| a. Revise the iirst seateace to reaad:
= - “Pepside motors locatel cutside an air-
supported structure ox otherwise eixposec
— to weather conditions shall- be removed and
stored below in dehumidified spaces®

b. AEC aew final sentence:

*fopsice motors locatedl in a denumidiiication
zone within a topsicde air-supported struciure,

shail remain in place.’

4. Sub-paragraph ée

Rewrite as foliows:

{ : : ‘,:yf“\‘ fRlpabN
T LT TR o S T T S

. *For ring-lubricated sleeve bearings, Grain the o0il :
from bearings and reservoirs. =Ilusn the bearings :
and resexvoir with VSiI2507T=2 identified in
reference (&) and (e), taking care to ensure that ;
the preservative lubricatiag oil comes ianto contact :

NAVSHIPRANDCEN, ANNALAS, I
550 K-2 28%42:EZA 4770 Work Uait Xo
Report 28-55 2 2841-512 91
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7.

Report 28-55C

-r'uag:h{-n W = es ey

<th alil corzodéiblie surifaces Of the shait and
vearings. The presexrvative lubricating oii
shall be introduced careiully {avoid spiashing
on the insuvlation of the machine) iato the
inspection holie in the top of the bearing until
the 0il in the lubrication systexs attains its
normal level."

Sub-paragrapn 6%

Rewrite as follows:

"For forced feed bearings, cérain the.liubricating
oil system, andé replace with VSi21907ZP ia
accorcdance with article 9030.161"

Stvb-paragrapa 6a

Rewrite as foliows:

"Aoply " VSI2190TE2. to shafts =and couplings
=making certain that ail internal suriaces are
wet initially with the preservative iubricating
oil. Eowever, ao presesvative iubricating oil
shall be used inside t£hie mMOLOr nHocucing, 2xcept
as required by paragrapa (3) Seiow.®
Sub-paragrszph 63

Revise £irst seantence as foliows:

Replace the curreat words, "-—--solvent cuidack
corrosion Ddreveantive---," with "=-- V51215077 -

Sudo—-paragraph 7, Controilers
Rewrite secondé sentence as folicws:

"Wiere installed in & dehunidified space, nC
additional preservatioa measures are reguiradc.

-

Sub-paragraph 9, Searchilight

Add a note stating that, "Searchlights positioned

-

within a topside air-supported structure skiail remaian

in place”

Enclfl), »g 22, of
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Sud-paragraph 12, ReD@iT DaTES 0T eleCiTica.
eGuipaent ”

FPeplace the words, “——= rust preveative compocund
—," with, "-—- V5121302 -—-", Throughout
<&e paragradh.

"2ortable lignt fixtures Iocated within a top-
siZe air-supported structure shaii remain in
place“*

2age 64, Par. 199 - INTERIOR CCMMUNICHATION, TIRE COXNTRCL,

i S

A ) iR LA )
W CAAS LU LR RS bt d A
O A A O A T OSBRI W M
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e

L

s Il oo

Jvmmonn

1

. AXD GYRO COXPASS EQUIPMENT
Sud-paragradh 3
a. Preiix the first sentence with the parase:

"For saips preserved by the coaventional
method —=---

b. Inser:t a new tZiré senzence:

"SuperpowWer reproducers positionad witiin
the cover of a topside air-supoorted
stxucture shaail remain ia place.”

Sub-paragraph 6d. Switches, telepnone jacidoxes,
ancé other fittiags

AG3 a new final sentence:

*Above items when locatedé in a dehwaicdiiied

ai; zone within a toovsicde air-supported struciure,

renain in place andé recuire nO suppliexmenta

installation of cGucting.”

Sub-paragrapn 7. Gyrocompezss ecuipment, dead
Teckoning ecuipment, seil-
synchronous aiicGade ecuip-

=eat, and pelioxus stands.

Eaci{i), g 23, oi
NAVSHIPRANDCEIN, JAXNZLA
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a. Item a (5)

Replace the worés, "--- soc.vent cutback
corrosion preveative, agrace II, ---" with o
=yS121907=P"

b. Itex b (%)
As for Ite= a (3) above -
c. Item d
As for Ite= a (5) zbove
2age 73, Par. 219 - HAGHRZTIC COMPASE AND PELORUS ZQUi2x=X7T .
1. Sub-paragzxapik 1
Delet= the second sentamca. It is xeco==endel tiat
the use o0f socivent cutdack corrosiocn preveative o2
discoatiaced for ecuip=ent store€ in a demu=idiiied )
air zome. o
«. SuUDd-paragrepa 2 o
Delet:e thie iast sentance Tor the sase reason descrided L
in sub-paragradhr 1 asove -
3. Sub-paragrapha 3
As for sudb-paracraph 2 doove Ll
Page 76, Pay. 224 — WHISTIZS AND SIFEXS -
1. Curreat paracraph - unacdered -
a. =Reausher paragrads 1 .
= b. Prelix paragraph with the phrase: —
=1 For ships presarved dv tlhe coanveaticaax L
sethod —-."
. . i
2. Add a anew paragrapn 2 as follows: t
"For ships preserved with topsicde air-supportec ™
: covers, C.““c-‘-d insulation shoulé L2 Teplaced §_§
= with new covering. Perfor= m=aintenance as Te-
E ired, to-continue the ecuipamant &n operating —
coadition. b
L -
=ncl{i}, pg 24, of —
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1.

2.

Sub-paragzap: 1

AEd a new final seatexnce:

b

®"Ali external pDoriicns of the ventiletion systex
positiozed in Tie Cenumidified air zcaoe within
a topsice air-supported structure Saall rexmain
in place.”

Sud-paragrapa 2

- e G s - gy = e —~ = - - - o
entilation GuCls Zosititned in fne Gesuwtai-—

fied air zone within 2 fopsice air-supporxted
stIructure need Dot be dianxed (excsst as Ie—
guired O control Ilcw of D/E air within the
zone) .”

D. AGCG & new final sentence:

"After repairs or reziacanent, ventilaiion
screens Dposicicned iIn the cehu=midiliec airx
zZone witlZiin 2 tosside air-supported stxuciure
iy De iastaliec.”

Page §9-90, Par. 234 - STGAAGE

2.

The subdject paragraph identifles 34 typical
exazples of topsicde gear wnicn, *—= &
mitted to be stowed below Cecx ia a
space.” Significant savings in tize an
can be realized through eiiminatiocn ©
stowage for ships preserved with a topsi
SUDPOTted sTructure.

insert the following parase ai. the deginniag oI
the last sentence o0 the Iirst »aragradas

®Por chips presexrved dy the cuaventicaal

=ethog —-." l

Bncl{l), =g 25, of
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3. Ad4d a aew final paragraph a= fol-ows:

*ror ships preserved with an air-supported structure:
apart frcam easily pilferable articles which zust

be cecured as described in the preceding paragraph,
all other tooside gear included a=ong the foregoing
examples which is lccated in the dehumidified aix
=one within the structure, rerains in place.”

. 4. It should be noted that the above revisiocn is not
intendeéd to include topside gear under the cogni-
zan~e of NAVORD or NAVAER, which should be Lhandled
separately as recommencded in the body of this

. report.

Page 90, Par. 302 - PREPARATORY STEPS
Sub-paragraph la
243 a sentence:

**This inc udes removal of the topside air-supported
structure from ships preserved by this method.”

Eacl(l), pg 26, of
NAVSHIPRANDCEN, ANNALAB 1ltr.
2841 :HER 4770 Wc<k Unit No.
28431-512
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Commander, Xaval Ship Research and Developmext Center

To: Commarder, Xavzl Ship Systems Command (BAVSHIPS 043)

Ship Topside Ercapsniatioa Prograw (AX-Z60); cost-tize henefit

am2lysis

Ref: ()

®

<)

@

(e)

®)

®)
@)

Exci: (1)
@)
G)
@)

&)

Report 28.550

XAVSHIPROICEN A=ropolis Laboratory, 1t 2B41:HEA 4770 YWork
Unit 2541-512, “Siip Topside Incapsulat on Program, eetings
with XAYT 4GL," of 19 Apr 1972

FAYSHIPRADCEX Armapolis laboratory, 1t 2841:HEA 4770 Uork
Unit 2841-312, "Ship Topside Excapsulaton, Performance of
Corver Aboerd USS EETELGEGSE (AX-260)," «f 4 Fed 1972

Naral Shiy Techrical Mamxaal, Gapter 900, "Readiness axd Care
of Xaral lessels ia Imactive Status,” ¢f Sep 1967

INACTIVE SHIP MAINTENANCE FACILITY NO&ELX, CEARLESTCNM DETXIL
(IECTSHITFAC XORVA CIXSX DEY) Ship Imactivation Progress Repott
Fimal Repcrt, USS BETCAGEUSE AL(FRM)260 of 14 Jam 1971
RAVSHIPRAMDCEN Amnapolis Laboratory, 1t 2841:HEA 4770 ¥ork
Unit 2841-512, "Ship Topside fzcapsulat-on Prograa (AR-26M};
Revision cf Naval Ships Technical Manca™ , Ghspter 9038, *Readi-
mess and Czre of Naval Vesseis in Imact ve Status, peiow decks
equipment’,”™ of 9 Jun 1972

PHILADFLPE A NAVAL SHIPYARD (NAVSHIPYD HIIA) 1ltr, Code 239 {AiB)
AK-260, "1SS BETELGEUSE (AX-260); Mechax-ized Departure Report
for,” of 77 Jaa 1572

NAVSHIFYD FHIlA Code 249 Value Engineesr i, <demo, Tiopside Cover
for AK-26C, Yzlue Engineering Reveew,” «f 27 Jan 1572

BIRDAIR SIRICTURES INC., ltr, RKef: 70-7z, “Estimated prices for
follow-on ship covers,” of 24 Jan 1972

NAVSHIPRIADCEX Reot $-630, "Novel long-Term Preservatiom Systen
for Ships® Toosides and Superstyoctures,”™ of Mar 1571

Ship nactivation, Cost-Tise Benefit Analysis and Details of
Estiaates, (S sheets)

Inactive Ship Naintemance, Cost-Tine Bemefit Analysis and De-
tails of Estimates, (5 sheets)

Ship Activation, Cost-Time Benefit Analysis and Details of
Estimates, (2 sheets)

Ship Activation, Four AXA Class Ships, Estimated and Final
Costs (1 saeet )

Compayative imactivation anmd Activatiom lost-Tine Estisates for
Ships Baving Generally Similar #Hall Dimensions {1 sheet )

L-1

W AN WA

R e

L, U OB BB SN 00 O O O

o




= - Ty
R = et

Annapoiis Laberatory
= 2841 :HEA

4770

Y Kork Unit 2841-512

1. Fracticabiiity of single wall air-supperted structures to serve as
skelters in a vaziety of applications is well estzblished. Performance
records indicate thet sexvice lives significantly icnger -han 16 years ue-
= der a broad spectrim of cligatic conditicn can be expected for rtructures
=3 nade of selected materia) ccsbinations, as shoxn in enclcsure (4) of
reference (2).

3 2. Performance of thz protctype single wall air-sugportel structure aboard
the topside of AK-260 has been satisfactory curing the short period of ser-
=5 vice since its instailatica in October 1971. Subsequent o the "drying out™
=3 pericd, relative midity of the zir within the cover has been maiatained
readily at the desired lzvel, i.e., about 35 percent. A Zew smail hoies in
the cover have bees detecter and repaived. Personnel of INACTIVE SHIP
MAINTENANCE FACILITY PHILADILPHIA (INRCTSHIPFAC PHILA) have provided more
effective seals at severzl Jocations between the flanges 1t the bases of

> e walls of the mooring strticn cnclosures and the deck >f the ship. These
acdifications have eshanced styuctural air-tightness. Th: cover has

= weathered wind velcocities u; to 46 knuts, the highest velicities experienced
= since imstzilatism eight months 3go, as describad in reference {b). The
CO¥Er appears to be contimuiny its functicn of maintainin: the topside
areas ia 3 well-rotected cindition. Based on available -Jata, an indicated
service Jife well in ercess of 10 years appears attainazbl: for the zir-

= supported structure abdovd 2X-2€0, sttesting to the technical feasibility

= of the topside encapsulatior concepi.

TR TR

3. A ccst-time effectiveness analvsis of the concept as ipplied to AX-260
or to a similar fleect suxiliary i the subject of this rerort. <Ceost-tinme
estimates for the iony ters preservaticn of the ship over the inactivation/
activation c3tle by the top:ide cacapsulatioca and standari methods have
been developed. Summzrized resultis are compared in the tiable on page 3.

4. Develogment of topside encapsulation fron the prototype imstaliation
to its fullest proposed izplementation has been divided into thres phases
for purposes of anmaiysis. The current progrem with AK-2670 is Phase I and
Includes ail developmental and redundant costs. For Phase I1 developszentzl
and redundant costs are deducted. In thece first two phases ship's force
snd iniustrial force work n2s been perisrzad in most respects according to
jrocedures described in reference {n). However, estimates for Phase III
are based o an encapsulation provedure proiected to its =axizum develop-
ment. This maximum development would coasist of extensive revision of
referente (¢} «nd on sighificznt simplification of oth <ever design and
ship topside preparations required to sccosaodate the cover.

5. The estimates for Phase III and the standarg metiiod indicate the labor
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"‘i COST-TIME BENEFIT ANALYSIS-ESTIMATES

{ SUMMARY

""‘ INACTIVAT ION/MAINTENANCE/ACTIVATION; AK-260

J NAVAL SHIP TECHNICAL MANUAL

. REVISED

! PRESENT CHAPTER 9030 APPLIES CHAPTER

9030 ESTIMATED
APPLIES

TOPSICE ENCAPSULATION SAVINGS:
L__j STANDARD PHASE I  PHASE 11 PHASE 111
CURRENT ENCAPSULA-  STANDARD
— METiiOD OF AK-260 DEVELOPMENT TION CONCEPT
__g PROGRAM;  AND REDUN-  IMPLEMENTED  LESS
PRESSRVATION ALL COSTS DANT COSTS TO FULLEST
INCLUDED  BACKED OUT  EXTENT PHASE 111
_CTIVATION
MAN-DAYS 10,780 14,549 11,490 10,153 627
COSTS, &KX (1)(3) 1,111 1,902 1,385 1,263 (152)
TIME TO COMPLETE, MONTHS 5 7 5 3-1/2 1-1/2
" NTENANCE, 15 YEARS
"MAN-DAYS 2,500 3,450 3,450 3,450 (550)
COSTS, $K (2)(3) 185 246 245 248 61)
“IVATION
"MAN-DAYS 11,996 11,663 11,243 10,105 1,891
COSTS, $K (1)(3) 1,536 1,503 1,459 1,345 191
TIME TO COMPLETE, MONTHS 3 3 3 2 1
ACTIVATION/ACTIVATION
’ CYCLE
MAN-DAYS - 25,676 29,662 26,183 23,708 1,968
COSTS, $K (3) 2,832 3,651 3,090 2,854 (22)
TIME TO COMPLETE, MONTHS 8 10° 8 5-1/2 2-1/2
(EX MAINTENANCE)
TES: (1) COSTS INCLUDE LABOR CALCULATED AT $100/MAN-DAY, CURRENT NAVSHIPYD PHILA
INDUSTRIAL FORCE RATE PLUS MATERIALS.
(2) COSTS INCLUDE LABOR CALCULATED AT $23.50/CIVILIAN MAN-DAY, INACTSHIPFAC
PHILA RATE AND MATERIALS.
(3) CONSTANT DOLLARS USED THROUGHOUT.
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savings of approximatelv 9 man-years may be reajized over the total inacti-
vation-activation cycle. For the activation segment alcne, potential labor

savings of nearly 8.5 man-years appear possible. It also is estimated .
that the total time required to complete activation of an encapsulated V-
ship would be only two months instead of the three morths presently required

for a ship preserved by the standard procedures. These magnitudes of i
labor and time savings for activation could provide a marked advantage :
during a national emergency.

6. Estimated overall costs for the inactivation/activation cycle hy both
Phase III encapsulation and the standard methods are about the same. This
is attributable principally to the unavoidable initial cost of the cover.
It has been assumed in tais analysis that the cover wculd have depreciated P
to zero value when removed. This would not be the case for dimensionally e
identical ships of the same class where a cover could be removed from .
one ship and installed aboard a sister ship. This would be a common occur- H
rence if rotation of ideitical ships in and out of active status wa: con- -
sidered to be advantageous.

7. Background informatio>n and details of estimates of cost and time for o
the .inactivation, maintenance, and reactivation of "AK: 260, ‘preserved by

either standard or encapsulation methuds, are included in enclosures (1), 3
(2), and (3) respectively. .

8. Comparative inactivation/activation cost-time estimates for a group of o
ships having hull dimensions generally similar to those of AK-260, are o
shown in enclosure (4). Inactivation and activation data have been estimated _
for AK-260 preserved by topside encapsulation, Phases II and III. For all
others, sources of inactivation and activation data include final ships'
progress reports, ship d:parture reports, and activation work packages.

9. The wide ranges bracceting inactivation Teturned costs and time, and
activation work package >»stimates, attest to the inadvisability of attempt-
ing to develop average base lines for comparison. The inactivation/
activation cost-time estimates for AK-260, preserved by either the standard
= or by the encapsulation nethods, fell near ‘the lower side of this wide

E range, even though an attempt was made to keep the estimates on the con-
servatively high side.
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10. Supplementary information regarding activation cost-time differences
among four AKA class ships is given in enclosure (5). At least for com-
mercial shipyards, the data disclosed a wide discrepancy between planning
estimates and returned costs, with costs invariably higher.

L] 1
L, ol
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11. Wide variations in time and costs, especially for activation, are not
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tmexpected They may be attn‘-.xtable to szgmf:.cant darferences in con-

dition among ships +hen taey enter inactivation. Other factors which may
.contribute to the wide spreads, are differences in practices among ship-

yards suck as estimating and procedures, aad in organization, priorities,
workloads, and past expcrience. '

12, The information contained in this letter includes lata provided by
the following facilities:

INACTSHIPFAC NORVA
INACTSHIPFAC NORVA CHASN DET
INACTSHIPFAC PHILA

NAVSHIPYD PHILa

NAYSHTPS 043

o A, s ke i
= 3y Gizection
E=3 —  Copy to: Y G
53 NAVMAT 03L
i NAVSHIPS 03421
oy NAVSHIPS 0341

| NAVSEC 6101E

Report 28-550 . LS
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SHIP INACTIVATION :

COST-TIME BENEFIT ANALYSIS AND DETAILS OF ESTIMATES

1. Ship inactivation is accomplished by ship's Sorce and by shipyard
industrial force. In the case of AK-260 ship's Zorce ‘vork was completed :
at NAVSHIPYD CHASN and industrial force work a2t NAVSHIPYD PHILA. It is .
pelieved that the time to complete ship's force work al.oard AK-260 was

somewhat longer than would have been required ordinariiy, because the

facility wished to make certain-that all details including special work :
aboard a test ship were hindled correctiy. Shipyard irdustrial ferce
work included the hull exterior and interior, and topside modifications
required to accommodate the cover.

2. Industrial force actisities usually begin when ship's force work is
coupleted. However, for several reasons this practice could not be
followed for AK-260, wherz a delay of approximately seiven months after .
the completion of ship's force work occurred before the start of indus-
trial force activity. Accordingly, redundant work was performed at an
expense which otherwise would not have been incurred ir order tc¢ provide
protection for the ship diring the interim period. Adcitional unantici-
Jated industrial force ex)enses occurred in preparing the top51de to
assure an accurate f1t wi:th the cover. c
3. All-developmentai costs including those of “thé contractor and ‘the
Navy were borne by the cu-rent program which is identified Phase 1.

; Deduction of all estimatel redundant and developmental ccsts from Phase -

1, provides the basis for Phase II estimates. Additioral deductions

are cstimated for Fhase I7I where the encapsulation corcept is projected .

to maximum implementation. Details of the estimates for ship force

e~ work, for redundant indus—rial force work, and for the contractor are shown

=3 on pages 2, 3, and 4 respactively of this erclosure. # summary of inac-

=S tivation cost-time data is given on page 5 of this enclosure.
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INACTIVATION
SHIP'S FORCE WORK (AK-260)
REDUNDANT AND OTHER DEDUCTIBLE WORK ITEMS

MAN-DAY'S

CURRENT REVISED
CHAPTER 9030 CHAPTER 9030
APPLIES APPLIES

DEPARTMENT PHASE 1 PHASE 11 PHASE 111
; CURRENT AK-260 REDUNDANT WORK ENCAPSULATION
i PROGRAV DEDUCTED CONCEPT IMPLEMENTED
i FROM PhASE I TC FULLEST EXTENT

5 RETURNED (1) ESTIMATED ESTIMATED (2)
NGINEERING 3,572
: 4,954 4,200 3,900
DECK/HULL 1,382
i
2PS/NAVIGATION 314 250 225
i&upm 341 340 34¢
i
YEAPONS 522 475 .400.
3
\psezzsTRaTION 83 90 90
TD/DENTAL: 6) 60 60
TOTAL, 6,278 5,405 5,015-
OR, ROUNDED - 5,400 5,000
IOTES 1. DATA SOURCE: EINAL SHIPS PROGRESS REPORT, REFERENCE (d), INCLUDES WORK
WHICH NOULD NOT HAV: BEEN NECESSARY, HAD THERE NCT BEEN AN APPROXIMATELY
SEVEN MONTHS INTERIM DELAY BETWEEN COMPLETION OF SHIPS FORCE WORK AND
START OF INDUSTRIAL FORCE WORK. REDUNDANT WORK INCLUDED BOOM STOWAGE
RELOCATION; HANDLING EXPOSED. TOPSIDE GEAR. CLOSING VENTS, SEALING ELEC- -
TRICAL OUTLETS STRIPPING AFT COXNING STATION, PRESERVING WINCHES WITH
SOLVENT CUTBACK CORROSION PREVENTIVE, ETC.
2. BASIS OF ESTIMATE: LEAVING TOPSIDE GEAR IN, "AS IS" CONDITION TO

MM EXTENT, MAXIMIZING USE OF DEHUMIDIFIED AIR FOR EQUIPMENT PRESER-
VATION, AND REPLACING BACK-UP SOLVENT CUTBACK CORROSION PREVENTIVE WITH
PRESERVATIVE LUBRICATING OILS FOR PRESERVATION OF MACHINERY COMPONENTS,
WHICH IS DESCRIBED MORE FULLY IN REFERENCE (e).

Page 2, Enclosure (1), of
Annapolis iab 1tr
2841:HEA

Report 28-550 4770
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INACTIVATION o
INDUSTRIAL FORCE WORK (AK-260) =
REDUNDANT TOPSIDE MOSIFICATIONS

COST-TIME ESTIMATES

£OSTS $K MAN-DAYS
FROM TO SAVINGS FROM TO  SAVINGS

—— e ——

1. COVERING AND REOPENILNG STACK 4.0 Ly 4.0 30 0 30

2. MOORING STATION ENCLOSURES
AL-LOCK VALVES

a. FABRICATING AND —

INSTALLING ORIGINALS

b. CLOSING ORIGINALS 25 0 2.5 15 0 15

c. GASKETING PROBLEMS R
ORIGINALS .

3. REPLACEMENT OF CUSTO MADE 49.7 10.0 9.7 452 7 315 -

METAL AIR DUCTING EY Q) 2 —

STANDARDIZED REINFCRCED
PLASTIC DUCTING

4. FOUNDATION FOR AND 1.5 0 1.5 10 0 10
INSTALLATION 'OF EMi RGENCY T

POWER GENERATOR -

5. ADDITIONAL WORK TO SEAL 2.0 0. 2.0 20 0 20 -
MOORING STATION s
ENCLOSURES -
TOTALS 59.7 10.0 ¢9.7 527 77 450 i

NOTES: (1) FROM SHIPS DEPARTURE REPORT, REFERENCE (f). -

(2) USING SAME PROPORTION, APPROXIMATELY 5:1, USED IN RECOMMENDATION | |
NO. 4 JF NAVSHIPYD PHILA VALUE ENGINEERS, REFERENCE (g).

%

Page 3, Enclosure (1) or—j

Annapolis Lab 1tr
2841:HEA ]
4779 !
N.U. 2841-512
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CONIRACTOR'S ESTIMATED PRICE AND PRICE PEDUCIION
FO2 A FOLLO¥-ON SHIT COVIR UNIT {1)

(Costs based on current material, labor, and burden)

Estimated Price. Supply of mate-
rials and services identical to
those previously suppliec under
the initial developaental program,
less the emergency power generator
and pallet handling equipment.....

1. Approx. final price of original

program (contract)...... $328,000

I.Price Reduction (II - I)..........

,%V. Breakdown of price reduction

(11T ahove), approximate:

A. Non-recurring developzental
engineeriing Ci5tea-a.. ctesenca

B. Non-recurring design.:ngineer-
ing coSt. . i ciiiiciiinnncnens

Non-recurring munufacturing
costs (i.e., developm:ntal re
assembly techniques)..... ceeee

D. Unanticipated waterial and,
labor (engincering, s‘xop, 1ab,
QA) costs relative to material
supply problemS......cccceecnee

E. Unanticipated labor and "other
direct" costs relating to Navy
deiays at Philadelphia........

F. Remcval of supply of emergency
po«er generator and pailet
handling equipment..... veseen .

Improved pallet handling equiraent,

a 2dditional COSt...cvectrocircncans

: 3. Based on information included in enclosure to reference (h), and telephone
discussion between D. Randall, Birdair Structures, and H. E. Achilles,

COLUMN 1 COLUMN 2 COLUANR 3
Identical to Near identical Simijar size ¢
original (samz overall design <TOafiguration:
unit; for configuration, limit- New design foi
jdentical ed design, detail a different
shin. differences), for a

sister ship with some
fztu&altemum
$170,000 $190,000 $215,00)
$158,000 $138,000 $113,002
i
¢ 41,000 $ 44,000 $ 51,701
$ 60,000 $ 36,000 _—
$ 19,000 $ 20,000 $ 23,300
$ 14,000 $ 14,000 $ 14,000
$ 11,000 $ 11,000 $ 11,000
$ 13,000 $ 13,000 $ 13,000
$ 9,000 $ 9,000 $ 9,000

NAVSHIPRARDCEN, Annapolis Laboratory of 30 Jun 1972.

L9

Page 4, Enclosure (1) of
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SHIP INACTIVATION
CIST-TIME BENEFIT ESTIMATES-SUMMARY

AK 200
¥aval Ship Technical Eanual
Bevised Ch pter
Current Chapter G030 Apolies 9030 Appli.s
ide Encapsulation .
Stardard Nethod Phase I -
Estisated current(3) hase 11(5) rrase 1rx(7)
Cost Cost Cost cost‘
Facility iMan-Cays $x(1) wan-2ays sxil) Man-days sx(1) Man-days sx(1)
Ships Force 6.300 | 6101?)] 6.218| €7.8(2)] s.400 | sx0(2}] s.000| 50002}
Raval Shipyard 30 6 33 6.0 33 6 33 6
Production
Department
Karal Shipyard
Industrial -
Force Hall R0 | &70 2,49 | 261.6,..1 2.4% | 250 2,300 | 280
Topside Modi- - 3,087 | 3 (8 3257 | zas 2,400 | 255
ficatinas H
Design Divi- 02 2F 1,116 ¢ 131.0 00 25 U0 25
sion
contractor - - A 228.3 FA 179 - ¥ 147
NAVSHIPRAKICES - - o35 | 1s9.7 20| 20(6)] 220] 0(6)
Annapolis
¥Naval Photo- - - ¥A 3.0 [+] 0 4] 0
graphic Center
TOTALS 10,780 {1,111 13,553 j1,0%R.1 11.190 {1.355 10.153 11.263
Tine to con- 5 7 5 31
plete, months

{1)constant dollars used throughout.
@ Ships force man-dzy rate norzalized at $100/man-day as for industrial force NAVSHIPYD

Phila.
(”xaclodes all estizated developmental and redundant costs, both contractor ind U. S. savy.
)Pxogm charged cr.ly with %355K. ©xcess absordbed by otter facility.
{5)Excludes 311 estizated developmental and recundant costs, both contractor and U. S. Eavy.
6 Assuming cocrdination of program by FKAVSHIPRANDCEX Annapolis.

(T)encapsulation concept implemented to fullest extent.

107
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INACTIVE SHIP MAINTERNANCE

COST-TIME BENEFIT ANALYSIS AND DETAILS OF ESTVAATES

1. Comparative maintenance cost-time estimates over a 15 ye=ar pericd for
AK-260 prescrved either by standard or topside .n-apsulatioz procedures
are susmarized on page 3 of this enclosure. Prese vation by topside en-
capsu’ation is the more expensive method in tervs of both money and man-
days. This is attvibutable to increased power costc incurred because of
the need to operate five instead of two air dehumidification machines,
and to estimated additional labor for maintaining the cover.

2. Poiter cost estimates are based in part on the results of a survey of
USS TERROR (MMF S) made by INACTSHIPFAC PHILA. The results should apply
reasonably well to the AK-260, because hull dimensions of the two ships are
similar. Detajls »i the power cost estimates over the 15 year anticipated
life span of vae tipside cover are shoun in the folloxing table. Constant
dollars are assume:d throughout the period.

Total Poxer Costs for USS TERROR/YR $ 3,400

Less, Power Costs Zor 2D/H umits/YR 3,148 (1)
Other Power Requirrments/YR 2,252

Appiyinug avoee Jats To AX-2eC

. ) TOPSIDE
 STAXDARD EXCAPSULATION
D/H Machines
Number reguired 2 5
Poxer cost/yr $ 1,148 $ 2,870
Fressurization Blcrers
One Low Pressure;yr - 86
One High Pressurc/0.1yT - 9
Power cost/yr, blowers < 95
Power Costs/YR
D/H Gnits + Blowers 1,148 2,965
Other 2,252 2,252
Total 3,40C 5,217
or rounded
Power Costs/15 years 51,000 79,000

NOTE (1) Eased on power costs shown on page 25 of reference (i)
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5. Maintenance Labor costs are normalized at $ 23.50 per man-day, the
INACTSHIPFAC PHILA civilian rate applied for USS TERROR.
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AKX =10 T
IMTIreS Cntzams
Prese=s Chapter FO35 Apglizs o Y25 Ezciies
TCHRIOC XSSt NE 1)
Siaadard merace{1) Thase = - C=ret Tase 13 Pase 128
RRistemance nar- $ .. - $ . nan- I 3 - [ 3
Iten 2ars | coexaf{T)eIOM ] @ars 1 con:sl®i | aays | cosrs(3 days | zosnsil
Flecrrical £x
BJ/R znmits “Aber & IateT 4 Iador & Zabes &
1%z B;reTiaz 225 § material 229 | =azexiat =z 3 mazrrizl
i DR 2 chizes 8.85 11225 i3.22% 13,35
t g3 s=lave ?
i : L
i $his rTotectiom i i
i — R ’ N
%m:. 2ozal -1 3.t -} s.220%%) -§ saoe{® -] seast)
{ woralfyeir 1 | ie.ETs =9 ; 16,825 22| 16.%E- R | 526
imms yoears 2.550 5125 3.235 §235,320 3,35 § 2%0,355 2,33 | ==5.330
gw roended 2.900 | 1B5.x 3.550 [ 236.8x 3.359 | 236 3.350 § z3b6.
H

F

cion.

.33o=iy 2wo air deruxidfiyiry mechires rertized for stasdard metdcd: five units Togoited for wosside

{2)mistesance zost eazimgtss based i paTt nu ressliis of 3 surery of Cosis {or USS TITROM made ox

IMACTSHIPPRC Phiia.

TS3 TERRSE and OSS IETLGITEE Mave sizilac Hail divensioss 30 that =a:ntesance

costa for TSS BECSLENSE srerstved Yy standard method shczld Be siwilar o0 thcse for TSS TERRCR.
(3)1abor costs mcrm:lized at 323.50 .<ir san-day frr INACTSHIZFAC 7hile civilians and SOT at 3100 per
san-Scy naval shipyard isdzziria) force rate.
{3}power costs normalized at $0.0125/tubh for esrire period.
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SHIP ACTIVATICOH
COST-TIXE BENTFIT ANALYSIS AND [ETAILS OF ESTIMATES
1. ESTIMATED SAVINGS, PHASE II VS PHASE I

A reviex of the activaticom work package for AK-260 on 30 Jume 1971
witsk IXACTSHIPTAC 1HTIA disclosed that mamy activation work items need
not have been planred, if the inactivation induscria: force work had

1lowed witho t irterroption ship's force work sboard the ship. De-
ducting ummecessary work indicated an estimated savings of 415 men-days
from the total estimate of 11,663 man-days for Fiase I, or an estimated
11,248 san-3ays for Phase II.

2. ESTIMITED SAVINGS, PHASE 111 S PHASE 1

2. I is assrsed that with the impleaentation cf revised Chapter 9930
the time required to activate a component would Se approximately egqual
to the tire neeoded for jts izactivation. For ship’s force work during
Imactivation savings of 1,278 mar-days hare been estimated. In accsrdance
itk this asssepticn the sane mumber of man-days could be sarved during
activatisn.

b. Simpiificstion of tcepside modificatiocas, as shown in Recommenda-
i No. § of refwence {33,  hould aficrd labor savings ir activstion
“iine 25 exesplificd by the following:

© Resucticn in m=ber of .actal moorinz station enclosures
from-19 to Z.

o Replacezmant of custem mede metal ducting for the delumidified

= aiT by stancarized flexible reinfor-ed rlastic ducting.
4 A savings df peshaps 30 =an-days is estiaated for the sbove items.
P 'g; -
2 ¢, Impicnentzticn of the recommendations fur revising Chapter 9030 :
with respect to belm decks machincry as descrided in reference (e) would -
2 be expected to effect a significant. reduction in activstion labor. A
A saviags of some 250 man-days is estimated. -
d. BDeduction of the estimated tctal 1,558 man-day savings from the -
11,663 activation man-days for Phase I provides an estimate of 10,105 man- —~,
days for Phase III. A summary of activation estimates is shown on page 2
] ol this enclciure. . -
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SHIP ACTIVATION

OOST-T3ME BENEFITS ESTINATES - SUMMARY

A%-260

1wt R oo O oo T oo

o

)

)

e

RAVAL SHIP TEQHXICAL MANUAL

REVISED
PPESENT CHAPTER 9030 APPLIES CHAPTER
9030
. APPLIES
STANDARD . TOPSIDE ENCAPSULATION
PRASE 1 PHASE 13 PHASE 111
METHOD ENCAPSULATION ESTIMATE)
REDUNDANT CONCEPT SAVIXGS:
OF CURRENT s IMPLEMENTED  STANDARD
AX-260 DEDUCTED #¥ROM  TC FULLEST LESS
PRESERVATION  PROGRAM PHASE 1 EXTENT PHASE Ii:
MAN-DAYS (1) 11,996 11,653(2) 11,248 10,165 1,891
MATERIALS, $X 336.7 336.7(2) 334 334 3
TOTAL COSTS, $K 1,536.3 1,502.0 1,458.8 1,344.5 191.8
TOTAL COSTS, $K 1.535 1,503 1,459 1,345 131
WRRDED
TIME T0. CMPLETE, 3 3 3 . 2 1
MOKTHS
NOTE:

1. LABOR WATE NORMILIZED AT $100/MAN-DAY WHICH 1S
FORCE RATE. -
2. ACTIVATIGHN WORK PACKAGE DATA.

XAVSHIPYD PHILA INIRISTRIAL
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YEAR OF ACTIVATION

SHIP ACTIVATION
FOUR AKA CLASS SHYPS

ESTIMATED AND FINAL COSTS

¢y

3961 (2)

COMMERCIAL SHIP YARD LOCAT”ION

CULF COAST

PACIFIC COAST

SHIP CODE AKA 53 AKA 92 AKA 54  AKA 93 |
ACTIVATION TIME, DAYS TO OMPLETE 86 86 66 70

MAN-DAYS (3) 16,604 15,346 28.623  26.224

PLANNING ESTIMATE, $K 4 1,128 916.3 1,700 2,000

CONTRACT AWARD PRICE, $K  (4) 730.9  656.0 '882.0 925.2
ACTIVATION FINAL COST, $K 8% 1,999 1,074 2,385 2,174

Notes 1.
2.

3.

4.

DATA FROM FILES: OF SHIPS 043

REACTIVATED DUFING EMERGENCY

RETURNED MAN-DLYS & COSTS INCLUDE OVERTIME NIOT SEPARABLE

FROM INDIVIDUAI TOTALS

PRICES & COSTS IN 1961 DOLLARS
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APPENDIX M

TOPSIDE ENCAPSULATION OF
USS BETELGEUSE (AK 260)
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Figure 10-M
Cover Lifted Over Stern
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Figure 11-M
Cover Positioned Over Stack
First Cable Being Attached to Padeve
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Figure 18-ii
E= Bow View, Topside Enclosed
E Within Inflated Cover
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